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F oregoing Tables. 
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The Deſcription and We of ch , 
| T. 


$31 


KA, Heſe Tables are titvled at the head / ) 
| Page thus z A Sun- Dial for the Latiwar 


o Degree; the next is, A Sun-Dial 
Latitade of 1 Degree z and fo on orderly 


rees, making in all 6 r Dials. 


h Dial hath two Tables, (the upp rg 


North-Dedination, the lowermott for Sout 


-- *nation) and 12 Columns in each Table : att 


-of each Column, and right againſt Deg. 
” have the degrees of Declination, thus lo d; 


"oy z0mj1od|12d 3om[15 dj17d 3of 


22 dJ23d 3om| : d ſtanding for degree, at 
minute. 


© Under thoſe degrees and minutes of De 


in-each Column is ſet, lh m|; b ſtands fa 


and m for minute of an hour. 


:- In the left band \Column of each Table 
Points, (at the head) is the Points of the Cj 


" thusz South; S:by W. $.S.W.'S.W.by S. $ 
.$.by W., ſtanding for South and by Welty 
far South South Weſt ; S.W.by'S. for Sour 
South, and {Þ for the reſt. 

In this uk ering is addedat the foot of 


$-ſ{ctting and Amplitude, agrt 


= 


US + %Y "TY -- , Z - < Td . " 
rd Ro | 't ae 3 CAT 
" : - - av :, : i : L 
YI 3 k / 


| The Mariners Compaſs RefFified. 87. © 
{ſeveral Declinations at the head of each Co- © © 
, and are diſtinguiſhed from the reſt by the 
ds in the left hand Golumn, thus 3 / Sun ſets 3 
Mniplicode- ; or-{o much of them as the Co- 
can contain. 
te; The Sun's Setting isannered to each Ta- 
; but the Amplitude only to that for North» 
ok ination, becauſe it is the ſame (for quan- +. 
Wy) for South. 
Setting 1s hours and minutes, but the Ampli- 
is degrees and minutes, having (d) ovet 
Eeprers, and (m) over the minutes. 


ldeſe Tables, being Sun-Dials for : all Lati- 
v may know the time of the Day, the Sun 
j Able in any part of your Hemiſphere, as 


g Exact, as tho he were upon your Meridian ; 
Riſing, Setting and'Amplitude. The like 
bac wn by any Star, whoſe Declination 


ted 23d. 30 0m, as will be evident by the fol- 
x _—_— 


Propoſition 1. | 4 6 
Latirode of the Place, the Declination,' ab. ©." 
fing of the Sun given ; to find the hourof 


5 ; By Bearing, is meant the Azimuth, br 
e Com paſs he is upon 3 and that is found 


je Sun with an 3 Aziouth Compaſs: mic Wy 


FP $4 + 5 © ae bat | LW ha. "9" R þ Ate : 2 6 

: be, - a8 =” : . | cl ; wa 00 
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The Reſolution of this Propoſition, 7] th 3 


I. Seek the $un- Dial for the given Latitu 
A» 2. At the head of the Table (proper ior- 
R-. clination) ſeek the given Declination, or the 
tO it. 

3. Find the Given, bearing among the 
the Compalſs-in the left hand Column. 

4. Then look ſtraight to the right-hz 
Bearing, till you come right under the Deel 
"(before found in the head of - the Table ;).z 

- number you find there, is the hour required. 
.-, Example 1. 

In the Latitude of 30 d. the Sun having x 
\PDeclinationz 1 deſire to know at what a. F 
Sun cometh upon the S. W. Point of the Can 

* Look for theTable that belongeth to thek 
4 30 d. in the head ofthe Table, and for. 

p” the Column of North Declination, and for $ 
1D j-the lefr hand of theTable, arid in the comme 
+, -of meeting 1 find the hour of the Day tobeo 
0s, 58.m. paſt 12 a Clock; which i is the 


$7 
| Example. 2 jy 
Idefire re to know at what a Clock the Gun 
- to the South-welt as aforeſaid, and in the Lat 
Yon, as aforeſaid, the Sun having 15 d. o aj 
-*Declination 3 ? Anſwer, 34 m.palt 2 a Clock 
For if you-turn to the Dial for Lat le, 
and in the Table for South-Declination,ſeek 
\ the head of it, under whigh, and againſt S. 
* bu = 


> L : mg - - > WT « : - * Th & 
n | "> - 4 4 s 8 by” : 8.4 b, wo F &# ff 4 
\ YL F ©” 73 to V — + , Ln de 2 , 
< 4 : - "a - LY % 
þ L & A 
' \ b'> l 3 5 , . ? of b 
i 49, % <1 * . % s — 2 $ ; x 


Land you will find 2 h. 34 min. the hy 
D: y required. 
"af Declination be not the ſame with the De- 


1 in the. head, of the_Table, then you muſt + -. 
& v7 ider that Declination in the head of the Ta- 


th: hat i is neareſt to the-Declination propoſctd : 
Yar more exactly thus 4 Find the Hour for the next 
tion both leſſer and greater:;than the Declination 
" and take the Difference,of thoſe: Hours, as 
Yi "the Declinations belonging to them ; then 


bs the laſt Difference is to the firſt Difference, fo 
eDifference between the Declination propoſed, 
he next leſſer in the Table, to a fourth propor. 
which' add to (when the bour in the T able in. © 
b)- or (when it decreaſeth) ſubtract from the - 


þ belonging to the leſſer Declination aforeſaid :. 


&1l have the hour required exaft to the Decli- 


lor propoſed. 
4 Example _,, 
Imit the Declination.to be 18d. 20m, North, 1 
eto know at what a Clock the Sun cometh upon 
.S.W. Point of the Compaſs, in the Latitude 
ſo deg, 


f17d. 30 m. and againſt W,S. W. Ifind Th. 
which ſhewcth that the Sun cometh upon the 


* 


W. Point of the Compals, af 42 m. pait1a 


wy 
# 3 
i . 


ok in the head of the Table,and I find that the - os 
ft number to 18 d. 20 m. is 17 d. 30m; Ilook 
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an becanſe the Declination ropoſed, 
7 Deckadbien in the head of the Table, are ſon | 
(FE +—ncrag therefore you may make 5 EY 1 
which you mayealily gueſs at, as under 17 d.3 
andagainſt W.S, W. you find 1 h. q2 m. andj 
204. 0 m. you find 1 d. 25 m. the differencebet 
' theſe two -Nutnbers is 17 m. And the differer 
tween the Declinations 17 d. 30:m- and 20d. 
30m.'or 150m. Alſo thedifference between th 
clinations 18 d, 20 m. and 17d. zo m. is 50m; 
ſay; As150m.isto 17 m. fois 50m. to 6 m. al 
- But becauſe 50 1s + of 150, therefore the thin 
of 17 m. is near 6; m, which muſt be ſubtraQee 
1h. 42 m. (becauſe the/ hour decreaſeth) a 
Remainder will be 1 h. 36-m. which is the ru, 
 - of the Day, the Sun being ugon the W.S.W, pt 
bt thaCompaſs,baving 18d. 20m. North Decling 
You may do the like with any other deg, ar 
of Declination. But if your Declination be no 
-differing from that in the head of the Tabje.rh 
need not make any Proportion. Likewile, ift 


>. be near the Meridian, you need not make an; 
"+ Portion, becauſe there the Cifference is bur ſal 


: Note; There is none but the Afternoon Pol 
-- down in the Tables of theſe Dizls, but you ma 
* find the time of the Day for any of the Fot 

Points by the Tavle and What follows. . 
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ll, A Table of Points of ' the Comps YJ 
' | equally Ahn Few the Meri. 
] Forenoon Points. | Afternoon Points. 
Jax . South. 4 
S. by W. 
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(this is an undoubted truth, That Points of the”; ; 
af equally diſtant from the Meridian, are alſo” * +1 
Time from Noon ; ſo that at what ſpace of 
from Noon the Sun is S. E. in'the Forenoon, |. © 
ke ſpace of Time from Noon he isS. W.. after  -:: 


F 4 


"The Vi inet Compeſ Fry, 
a this laſt Table; all thoſe Points that land 
| 4 inſt one- another,are equally Ci{tant from thi 
2 ”, Tidian'; therefore to/ find the hour of tlie Day! 
& Sun being npon any of the Forenoon Points, you 
= frit fee what time of -the day it is when' 'the 
> upon the Aftergoon Point that ſtands right ag 
your. Forencon Peint' deſired : then” { uhtract 4 
j TH hours and minntes fo found, from 1 2 hours, at 
Remainder is the hovr and minute of rhe Dey! 
ww look after, 
'Exaniple 4. In the Latitude of 6o dc -prees, thi 
* | being upon the: N.E.Point Fibe Compaſs, | de 
-: the hour of the Day, the Sun having 22 de 
= North Declination'? 
© Firſt, In the Sun-Njal for Latjtude'of 60 dey 
La **D look apainſt N. W. which js the Afternoon] 
© > correſpondentto N.E. my Foreroon Point, 'and| 
ing my Declinarion' 22 degrees in the head oft 
Ss in the. common Angle -of meeting l: 
$-* hours 41 min.which being ſubtratted from 12h; 
Y the Remainder cg 19 min. which WP 
I v, hour of the Day-d / 
* Ws. Example 5, The Sun being at E. N. E. in thei: 
-- Latifude with the ſame Declination, I demand 
* hour of the Day ? 
In Laticude 60 degrees, and North Declig 
122 d. the Sun being at W:N. W:ic is 54 min.t 
a Clock in-tbe Afcernoon ; which ſubtraR frg 
hours, and the Remainder is6, minutes paſt by 
morning z. which is thetime deſired. 
>, Examples. In the LALIeoag of 3 5 ney Sun h 
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Y horth Declination, the /Sun being vpon- the - 
by E.Point of the Compaſs ; ; | degiand the hour. . 
minute 'of che Day ? 
wt; In the. Table for Latitude 5 35 dep. Look 
kit S. W, by W. which is the Aftbt noon Point 
ſoodenr to S.E. by E: my Forenoon Point. And "3 
> my. Declination 1.5 d: in-the head of the Ta-. *; 
in the common Angle of meeting | find 1 h; 45m. 7 
th dedufted from 12 hours,:the Remainder. will 
25m. paſt 10 a Clock,” whichs the true time of - 
ay deſired. | 
mple7. 1n the Latitude of 35 d. North, the Sun 
bp 15 d. South ÞLeclination, and being upon the 
yE.Point of the Compals3 I demand the hour - 
e Day "3g 4 
pſver,20 m. paſt 8a Clock; for the hour in the 
> 1s 3 h:-40 m. which ſubtrated from 12 h. 
#8 h. 20 m. the hour required. 
he like is to be underſtood in any other Lati-' © 
wich any other D&CRoarion, and with any 0. 
I int. 
ae Theſe Tables. ſerve 25 well in South Lati- | 
Fas in North, only the Difference will be this: . © 
he Latitude be contrary, then the Declination- - 
#be.contrary, and the 'Pojnts of the Gompatſs 
tbe contrary-; that is to ſay, your North Dechi- 
bn. muſt be South, and your South Declination 
North; and South muſt be North,and S.-by 
uſt be N. 'by W. and S.S.W. muſt be N.N.W. 
SW, by S.- muſt be N. W. by N. and. ſo you 
eckon for any other Point, As'FOu (may Pry 
(this Roung Fae: "45 ; 
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A Table of Points equally diſtant from | 

' both in North ind South Latitude ; « 
before or after Noon. = 4 


#x s 


North Latitude. - South Laticude, Wl 
noon. | Afternoon. 
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To find the Hour' of the Night by the Stars 4 
I Tables of the Sun-Dial. 4 

; B* theſe Tables you may find the Hour of: 
| £4 Night, by the bearing of any known 


” The Mariners Compaſs Reffified. ' gr © 
ſe Declination doth not exceed the Sun's greateſt _; 
ination 3 which you may, do after this manner. 
rſt ; Find the time of - your known Star's com- 
10 the Meridian on the Day-propog'd ; then if the 
x be on. the Eaſt fide of the Meridian, you muſt 
tract thoſe hours and minutes which theſe Tables * 
mw the Star to be diſtant from the Meridian, - 
ithe time of the Star's coming to the Meridian, 
the Remainder is the true hour of the, Night. '- } 
tif your Star be on theWeſt-fide of the Meridian, - + 
0 you muſt add thoſe hours and minutes aboye- ©; 
[to the time of the Star's coming to the Meridian | 
toreſaid, and the Sum is the true hour of the 4 


4. 
GL 
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al 
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find a Star's coming on-or to the Meridian, ſees +! 
$2-man's Kalendar in the Uſes of-the Tables of - 
ws and Star's Right Aſcenſion, pag. 91, 92, - ps 

SC. | A 
i | Example 8 | 4 | 
Admit the 6th'day of Ofeber, 1am in Latitnde-* .';\| 
dom. and I obſerve the BulPs Eye to be upon the "4 


Point of the Compaſs z 1 demand the hourgf the + | 
4 ? yr 8 4% =_ 


Zh 6th Day of Ofeber the;BulPs Eye doth come 

Mihe Meridian at 45 minutes paſt 2 a Clock in the 

ming ; now this Star*s Declination.is 1 5 d.4&m; 
th; therefore I look in the Table that belongs xa, 
& and in the head of the Table I find the Detlts. 
ian, and by the ſide the Point. of the Compaſs 

pondent to my Bearing ; and in the-common- ; 
of meeting | find 1 hour 31 m. which kts ; 
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© 92 : The Mariner Compaſs Reftificd. © 


= YL 


be ſubtratted from 2 d. 45 m.which is the Stars 
- thing, and the Remainder is 1 h. 14 m:which! 
hour of the Night defired, Burt if this Star had 
” S: W. you mult have added, and then you w 
, havefound the hour of the N ight to have beens 
pai 4a Clock in the Morning, b 


Fhe Operation. { 
d, 


"The time of the Star's being on the Meridian 2,4 


His diſt. from the Mer.cither ar S.E. or S.W.1,3 


"* \ Thetime of the N1ght,the Star being at S.E. 4 D 


of 


Fg. 
12 
4 


»# , 
3 


K His diſtance 


| The time of the Night.the Star being at S.W.4, 

Example g. . | 

Admit the sthDay of Noveinben, I am 1n Lat 

45 d. © m, and | ſee the Lier's Tail to be upon t 

'$. E, Point of the Compaſs, having Declination! 

"25 1. North ; I demand the hour! of the Night 
hb. 


+, Thetime or ge Star's being on the Merid. 08 | # 
om the Meridian oz of. 


Feng E. 
Fe AtW. S.W. 110 


4 


and time of the Night, the Star being we _ 


"aa note; » If the Gowpeſi hath Variation,yo j 
allow for the YluGop! : and if you will uſe this 


"The Mariners c a; Rettified.” 97. 


"B Inſtrument; which I call a Rectifier, you need 
put your {elf to that trouble, as to-reckon which 
if theV ariation is, either Eaſtward orWeſtwardy 
formerly all have done :. bur this following .ln- 3 
ment will do that for you, and It will ſhew. you, i 
ry Point ſo plain,that you cannot be miltaken,as 
will plainly ſhew you in the following part of this by 
ok, when I come to ſhew you how to findthe Vas + * 
i tion ; but for the: preſent | will only give you one - 
pol ition, and apply it upon the Reftitier, which* 
$ followerh. 
admic | am in Latitude 47 deg. o min. North, the © 
In being ip. one of the EquinoQtial Points, (ar which 4 
i he hath no Declination) I obſerve the Sun at his » 
Wipg,and | find him to riſe upon the ESE. Point of, + 
kf Compaſs: ; I demand the Variation? 


The Sun having no Declination in any Latitude 3/+ 
there be no Variation,the Sun will riſe at Ealf,and © 
if at Weſt; bur according to the foregoing Pro-. 4 | 
plition, the Sun did riſe ar E. S. E. therefore-there © 
two Points Variation. + 


- 


bk T he Deſcription of the Reflifier. 
THis following Inſtrument eabenia two Ct 
& cles or Compaſles one within the other.; but 
Lit is made in Wood, the one moveth upon the. 
ter 3 ſo that the outward or under Circle repre- 
teth the Compaſs that you ſteer your Ship by, the 
is ſubject/to-Variation ; but the inward, or 
fr Circle,repreſenterh a trve Compaſs that never. 
varieth. 
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'\ "The Mariners c apa Rees. "os 
th. And by it you may very readily rectify your 
er Compaſs, when it doth vary, Which may be 
e thus : . , | KY. 4 
Always bring the true Point of Riſing or Setting * 
he inward or upper Compals, to touch the falſe ©. 
by -of Riſing or Setting on the outward or under © ** 
\Wopaſls, and there ler the Inſtrument ſtand. & 
\ : in this foregoing Propoſition : 'T he Eaſt- -point £-+.4 
ite true Poiot of Riſing, and theE.S.E. Point isthe,/ © 
þ Point of riſing ; therefore bring the Eaſt-poink*”. * 
the inward- or upper Compaſs to touch the E. I IC 
| *s the outward or under Compals, and there. £7 
and. c 
Chus the Points that are upon the inward F 
do explain the Points thatare upon the outward . 
bpaſs: So that according to the foregoing Obſer- 
ion the N. N.. E. Point on, your Compals, is the .. 
© North Point:;; and the North Point on your Lt; 
l paſs, is the true N;N.,W. Point; andtheN, »W-:-: 4h 
ton your Compaſs, is the true W.N.W.Þ ind;- 75 
Ithe Weſt Point on your Compaſs, is the true* 
SW. Point, as-it plainly appears by the forego- +48 
Wm 
Note; Your true Points are always on "PRnNs 
id Circle or Compaſs. 
is Inſtrument in Wood, is a great deal larger 
in this Figure ſheweth it, and there the Points be. 
ded into Halyes and Quarters ; as alſo. 
bpaſs ſin ſome) is divided into 360 degre 
vred from the North, both ways tow 


h, their ending in 180 degrees. 


5 9. oh 's "I Seiting, © or ; op 

ix by the Tables of Sun- Dials, 

ENS + 

= TN the Table for the Latitude of the Plack 

+ the Declination, under, which,and againſt 

4.9 Fs his Setting 3. and againſt Sun's Amp.1s the A 
4 Jude » all which ts ſo plain, itneeds no; Examp 
" Only obſerve, if you ſubtract the Sun's-$ 
from 12 hours, It gives his Riſing, 
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e of Nature. 
Fogg ( 
| "4; 


4 
C 


oF, '” 
& &| | 


*& «xA, 


A 


. —_ 
ww * 
- ” oh 4 


WR 


; 


14% G0 


oF, 
- 
Fi 


4 
| 4 
"Ti 
\ 

o 

MF ; 
2H 

\ 

4 
% 
'$ 

=- 

0 
L 


i. 
——_ —— — 


% & AD 


s o16 O16 0216 


6- O16 oz/6 03 
O16 azj6' 03 


+ 


6 og 
61.0 
G6 O66. 
6 066 
G1 076 

5 od 


% 


m——— 


' A. F: ned vibe Tim #77 
+4 re Og 
£11" or the Time of Sun-rifing, whs the Sun hath South Decls 
The Degrees ol of Laricade: 


|_9-1 
M.H. M. . 
00g QO 
00/6. ON, 
Ol6. Ol 
0216 Ol 
O26 2 


22 


I Gu Ls WM = o| Col 


,4 


"EE 


= 
— 


þ- *+ "C3 


O 03 | 
03j6"+ Og 
O RG O4- 


pe. 


= 


> + © 


X- 66 05 07 
06's 07's oBis ogll 


Is o8]s ogs rol 
6. ogj6 106 0 
6 , 306 11;6 r12\ 

6 1oſ6 12/6 13.6} 
T L1 126 14087, 
1216 ' 196 146 
1316 L416 156 | 
I 4 ' IOS 
14 174 
IS ; 184 

oO Ut 
9 


p .B\ "_ 6... . - Wy U of My _. 3. 4 a If . + 
WA, Ke = | - a F v RN - ' K. Ls -S*. % > 

6 I my A - - we - 
' 7 © ; : # 4 
-__ . . _— CO —_— fre © 44 ”_ > : 


OC ID IE . ph "V7; —_— "_— — 
= The Mariners Comps Retty 


zl; 4+ EEFS. 4.4 oi Ras Cine Za 
.- f —_— "y 
Le 1Be. 


TILIEEN s 
- : : 
v3 4 u 
S l F 
$ 


wing He ot 
in the Nun bath North Decling 


* the © 
TRIP 
rhe Tame of Sun-ri 


| »_ =o 


-— 
-_ 
—_— 


: _ y » 6 Ha: "Sv 
'% <P - RE ah oF ol. : OY » 
on yo 0 of «2 or 
* SD. a - 
. , , : » r Vs 
- - _ _ * - 
- 
- -z G Y dl © 
5 P" 8 - L 
-4 A 7 
d \ : 
_ ” 
——— = 
” 


- 
- 


: be.” In A 
be'® * ©” y b ” | E: 
;4g ' f bp T. 6 " " FF; 4 
Ee 2 Go ; T3" TY , x ah 
"7 F 4 Tahbls [hrowrins the Somnidiuvn Wa 
5 a Fj! # n . "Or 'Iit P j ! 
| h 4s F F + 3 C : R ” F 
has; by «es; rirwoieferth nrh/ 
# ' ® / * b m 1 Z : {4 "NF | 3 Y 4 ” 4 
: - z> I 
4 oY 4 : . . -*_5 " | , , 
54 orthe Time. n-rifing, 2 
5, = 1. 42 FLY FS | 
x _g n— 
* > . 
vs 
4 


n the Sun bath South Declip 


FIR 
= 


at. 


= 
_ a 4 -- —— __ 
” = 
ww . 
T =: þ FCA : , 
- - » 

— 

ICT 


* 
" > as 


—_ 


— 
+; 
w) 


ts 
b. 
T. 
bh: 
.5 
= 
18 


— 
hd 


$054.01 
CE-MCK-) 
MEE 


| 


AAQAQAD 
\ FAY SS 


a ir "% 6 *z 5 Y do YI 1 ©... 
> 4 ARC | 2 > 4 y p ; 
FP TH W- 
| Se © X 
OH F- ICP 


| en | | 
o_— North ems | 
Cite th | Er ns tluarias oF 


ED \ un t 


2 5 | ER | E # 
ou ,_ I. 
6. o0[6' oofs: 
O2 | 


6 o 


: —__ < 
<A 


——_— 
, _— = 6. 4 
- . " £4 "4 : 
7s '-\ © YL : 0 
4 om. - a les OT d. 
- , - : . . a 
2 , 
-. 4 " 
4 L *; 
, "Fo 6 , 
- ky : b 
- 
=. 
. ” G 
=_ 


ole oa ICY 


— 


16 
$46 
6 
als 
6 
6 
616 
6 
6 
6 


4116  43]6 45] 
6 41/6 43(6 


: 
>» _ 
*9.Y PR 


IC] 30- 


hs W4 wed ms | 


kk 


- 
. F 
- : 
ls 
T Ld 
, - 
= 
» Ag 
, « 
. 
: 
% - 
. 
b ' : 
: 
' _ \ 
, 4 
i . 
b . 
- *A 
= \F 
- . 
- 
: 
A = TS 
t 
jun 
. . F . 
; 7 
EZ 
: 
Kb. 
: 
= 
_- 
3» | % 
= 
, 
Fu 


| lin. 
” —"— 
*0U9 


np | 


aa 14, vs, 19; =, © 


& [0] ls & 24, Q% 


-— 


bs 
+ 


Q 


fv 


a , 
: 4 


——_— —_ 
- * 


-. 


UW 


Tk 


Tt CHEST 
» [brig th Semdiur® 
the Sun bath North Decls ? 


© 00,6 006” | 6 00! s 00's co] x 
6 03,6. -03;6 03 036 103 '6 A by : 
6 066, 0616.” 0616 07/6 976 074 " 
6 we 86 Lc}6 106 106 In | 
6 3'6 13 | | | 
156 6 16 | 
is 196 20 
21;6. 226 23 


Wea, * _ ” Pre m * 
C- » Y . "Ld 4 - £e 
%®s op Y vw. W_ a 
: x * . ; 5 
- of +» = © ge" F 
= «* -# 4 


A 


F | 
"FO 
'.6 
&-* 

L\ 
71 
8! 

»W 
| 9 
| e— 
%® 
IO | 

T.*- 4 

L L 

vo 

© 


——CAkRY.c 


= 


"SI" AM 


9 owlawy. ao! 


- 
RE 
Ls © 1d 


'&-& &-08 On 


| " 
" ©. 
jo : 
Wo” 


6 p 

: 

16 
IL 
46 


the Semgdiarnal-& "* * 'F | T7 3” "wv 294" * # 
& , da . 45 | 4 £3 FTE. F4 

i Sore, TB Frog | 

lg, when the Sun bath South Declination. © | 


IIV 


m— i —— —_—— 
- 


"»- WW J 


Py So " 
MT J73.; 5 *« « AY - 
EEE 
hov'* | x Tb i % 
4 , 4 . 


” 


is, "4 , 


'- | "1 Phe USE-of Wo 5 
Foregoing, Tables. 


\ fd * Lime of the Sun? s -Riſmng ld TY 
Tine, with the Length of the Day and Night, 
h Theſe foregoing Tables. of Semidiurnat 
_ $ eminociurnal- Arches. . 


rſt, ſeek the Sun's Declination in hf in of 
'Declination for your Day propoſed, with 
» which-enter the foregoing Table of Semi-.. - * 
al 2nd SeminoRurnal-Arches, finding the Ele- -* | 
df the Pole, or Laritude of the Place, in the / - +; 
Ef the Table,and'the Degree of the Sun's Declj- 
in the firſt Column, on the left hand; -and in 
ommon Angle of Meeting you will find the'Se- 
turnal-Arch, if the Sun harb North Declination; 
tt SeminoQurnal-Arch, if the Sun bath South 
lir tipo. s 
. id . . Example | | Ae | 
l ; Woſtration hereof, let it be required t to fn& % 
Time of the Sun's Rifing and Setting, with the _ 
gh of the_ Day and Night. for the 23d day of = 
w 1692, in Latitude: 46 deg. North. © - 
twhich/time the Swin's Dectioation is 16 eg, 
Nocth, with which I enter the Table,'as be- 
decked, and t find the Semidiatnal-Arch tg 


hb. 
o 


a Pony ks is the true Time of 
; 47 ir : . whoſe | £ to 12 honts, is the : 
*-- ndEurnal-Arch, or the T me of Sun-riſing, 'w wh 
 4hours 51'rhin. If you double the Semidiarnal, 
ie ns will have the Lengthof the Day; and | 
þ ok the SeminoCQurnal-Arch, the A 
E +3 -=”yield you the Length of the Night. See the 
BH following. Se 
The Semidiurnal- Arch, 'or Time of F\ 12" al; 
Sun-ſetting —— ——— 0.07, 
-* The Complement to 12 hours —@04* 
Which is the Seminocturaal-Arch, 
or Time of Sun-riling, Latitude 
46 Degrees. 


j The Semidiurnal- Arch doubled _— 
The Length of the Day, Apr. 23. 1692, ay 


The Semino@urnal Arch doubled, 4 


The Length of the Night, __ 23 __ 
1692, — 


f 


Example 2, 
But when the Sun hath 16 deg, 1 min, Sou 
Clination in this Laticude of 46-deg. 2 Y 
'  . Then the Day Arch will be equal to the} 


Arch, and the Night Arch _ be equal ro th 
Arch, | 


As on O&ober. 26, 1692. the Sun hath G | 
2 Min, South Declination,then theTimeof tt 
riling mm be at 7 hours 9 min. his k OY 


__ T\ e Mari s Compaſs | G44 | i 109 £ 
(in. the length of thy <p ng 9.hours 42 min. 
| the teogth/of the Night 14 hours 18 min. > + 
Wot >'i* 5 Erentaple. 3. . 
Letiit be required-ro find the Time «> the Sun? 
fg 3 and Setting, with the lengrh-of the Day and” 
, for thea$th Day of. December 1693, Po par F 21 
ue 5 3 deg." North ; at which rime the Sun's Dedi- | 
won is 23 *s 27 'winzSouth. 1504 R. 
H Mc. 


* Ik Ser arnak-Srelh:, or the ©0;;. 
.; Time of. Sun-rifng —— -—— & 2\ 
if The Complement to 12 houts —— ——— C3 

JI: Which is the Semidiurnal-Arch, 
| I- or Time of Sun-ſetting. ns 
The Semidiurnal-Arch doubled w_ - 
J: gth of the Day, Dee, 15. 1693. / 13, 
pf be SeminoQturnal- Arch doubled- '$' = 
The Leogth of the Night, Decemb, 
T5» 1693, Co 6 42 


PA 


# | Theſe Tables will ſerve as well-in South Latitude 
WW they will in North, without any Alteration z "only 
this is to be conſidered ; When you are in South La- 
itode, ' you met then uſe your South Declination 
ere, as you do your North Declination here: 

Forthen theſe Tables ſhew the Semidiurnal-Arch, 

the Time of Sun-ſetting, when the Sun hath South 
Een: z . and the Seminourual-Arch, orthe 

I yo Sim-ſerting, when the Sun hath North De- 7 
. es Example 


G "Oh -- "The Ma: pers O04 4 ocp.op FY 4 
Let if'be RE to the Tin of the 
Fig. I Sexring, with the-Length of the Da 
Ir the 23d Ong of vil 1692. In 
*h cadre S ich Time the, Sun's: Declination: da 
"Re North, with which4 enter the Table, 1 
_ * find: the Seminocturnal-Arch to be 7 hours'g 
_ which the trueTime of Sun-rifing, whoſe Co 
ment to 12 hours, is the'SemidiarnakArch, 
'- Timeof Rye? gu wy [ x 4a 


4 


. 
? 


"Clock. 


| 12 | 
12 
[The SeminoCturoal- Arch _ 


dd 
The Length of he Night, - 4prsl 23; 
1692. Latitude 46 deg. South —- 


- The Semidiurnal-Arch doubled — {5 


he Length of the Day for the _ 
of April 1692. Latitude {A deg. © 
South, _— 


4 Example 5. ; 
* "Let it be required to find the Time of the} 
* . Riſing and Setting, with the Length of the Da 
WV 7568 for the 15th Day of December 16 93. n 
- South. 
| Ar gs Time the Sun's Declination is 
* "27. min. South ;. with which enter the Tabl 
3 ——_— &c. and you wall find a 
| WS. 


F 
ff " 
m 


— 


hemidiornal-Arch, or Time 4s 
pon: ſerring CY 


» - 


4 "age; comers or" "the'T 
"Time of 'Sun-rilig 
te Length of the 
by of the Night, Die. 15. 1695/1 
Latitude 53 degrees South, 


'H find the time of a Star's Riſing or Smeg 


7 Dr theſe Tables you may find the time- of the 

Riſing and Setting of all-the fixed Stars in the 

afens, whoſe Declinations do nor exceed the _ 
greateſt Declination, in any Latitade that| 


bles contain, and ar any time of the Year, in this 
ner , 
g be Star bath North Dedlivation: and you in 
th Latitude; look for your Latitude in the head, 


>Table,the Declination on the lefthand ; and 


| nt common Angle of meeting, you will find your . 
$ Semidiarnal- Arch, or half the time that Star © 
oth continue above the Horizon in that Latitude 3, 


be Diſtance of time that Star is in goigg from 
rjzon to the Mcridian on the Eaſtſide ; ljke- 


| From: he Metidian to the ' Horizon on the | 


zof the Meridian. 
{if . you ſubtraCt theſe Hours and Minutes A= 
Tia, from the time of the Stars coming to the 
idian, the Remainder will be the time" of the 


$tar's 


x 


y 


\ 
4. 


and Sting of he the Bulf's. ”onT 18,” 
E: & nebaes 42 deg; North ; the Declination| 
be - Saris 15 5 47. min. North 3 the 181 
1,&8T7 this Star cometh on the Meridian 


*.- Clock at Night. 


The time of the Star's Southing———— n 
. The Semidiurnal- Arch, "ors. PO d 


Time of the Star's RiGugi in the Evening, —0 ” 


"1 | Tims of the Star's Setting in the Morning 


| Note I. i .aha Mp of your Addition ex 
| hours you calt away 12 hours. 4 
_ --2.'/And when you can't ſubtrat, add 12 ha 
| the Star's Southing, and then 4 what re 


4s its Sctting. 
| Dey 7- 


Ws - Idefire to know the time of the Riſing 
k of the BulPs-Eye the 18th Day of Nox 
» on itude,of -1 3 dep, North, ; the Declinat t 


the Bull s-Fye i hrs Fdeg 47 min. North. 1 
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3 F | H. - M. 
e of its Soutking ——— 12 0 
maT tural Arch, <AD7Y 06 $1 


F 
” 
© 


je of his Riſing in the Evening, —05 4 s 
Ti me of his Setting in the Morning, —06 5 
£1 

Fyour Star hath South Declination, and you in 

| 6 Latitude, look as before-the Latitude in the 

the Table, the Declination on Je left fide, 

1 the common Angle of meeting you will find. 

Star's Semineturnal- Arch, which ſubtract from 

urs, the Remainder is the Star's Semidiuriiale 

or half the Time that Star doth continue a+ 

the Horizon in that Latitude : therefore if you 

& thoſe hours and minutes aboveſaid, from” 

z of the Star's coming to the Metidiang. 

$12 bours to the Star's Southing, if other-/ 
h—_—_ cannot be made) the Remainder 

Fthe Time of the Star's RiGng ; ' and if you 
Sum will'be the Time of the Star's Set» 


Rt prong pay Time of the Ring. 
the bright Star in the Great | 
| T the: 15th. Day of November, iD the Latin 
L. North. The Declination of wy od 
Lis16 d. me! South, 


Et 


—_—— — —— - 
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\The Time of this Star's ds 21 


ir ——— Cog 


be Semino@urna-Arch, by the Table, i Is — 07 1 | 


Which ſubtract from Mae 


= wo he Remainder is the Semidinrnal-Arch, — | ; 


. Timeof Southing,with 12 hours added, is —t4 


The Semidiurral- Arch, {abtraſt — ——— 
Time of the Star's Riſi ing inthe Evening, — 
Time of the Star*s Settingin the Morkitieyl 


Exaniple 9. 


I deſire to know the Rifing and Setting T 


' Great Dog, and for the 15th of November, 
ſaid, in the Latitude of 53 degrees North. 


Time of Southing, with 1 2hovrs added, ——l4 
 TheScmidiurnal- Arch, 


Time of the Star's Riſing in the Evening,0 


Time of the Star's Setting in the Morning) 


G 
vc? 
- 


£ 


'f 


| 
» 
TT 
” 


'T he Miringra afhmgeſ Reffifid, I 5 


TY Latitude, to know the Time of the Ri ing 
and Setting of the Stars. 
SO with thoſe Stars that have North Declina- 
tion, in South Latitude, as with Stars that 
, Sourh Declination, when in North Latitude. 


_» Exaniyple 10. 

| f 0 ſtrate this, Ler it-be requited to find the 
Time of Riſing and SKidg of the Buls-Ey#the 
Þ Day of November, in the Latitude of 42 deg. 


F 7 . Declination of this Star is 15 deg. 47 min. | 
mw; che'1 8b Day of November this Star com- 
up on the Meridian. at 12; of the Clock at Night. 


'N H. M. 
SemihoCturnal- Arch ,by the TMy —06 59 

| ) ſubtract from —— 12 07 
F Ramaind er 1s the Semidiurnat-Arch, =oF © or 
Time of the Star's Northing is———1 2 | 00 
pxmidiornal-Arch, add ——-OF OI 
je of the Star's Riſing in-the Evenitig,-06 59 


——— — 


ef the Star's Setting in the Morning,--05 or 
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Heſe Tables of Points of the Conral & it 
which the Sun, orany Star (mþoſe De- N 
clination exceeds nor 23 d. 36m.) begin +; 

Latitude © Degree) and proceeding orderly to - 
WE (being ſome 4, ſome 2 Tables ip one * 
be) are 61 in all. Vt 
[n each Table are 5 Columns, the middlemoſt FLO 
ins the Degrees of Declination, cither N X 
- h; thoſe 2 on the left hand of it, is Sux- 
w and Serting,under North. Declination ; and on 
right hand 1s the like,under South Declination, - 
he 1 and 24 Columns, (under North De- -:; 
Kin) as alſo the 4th and 5tb (under South Declis.' © 
C ) contain the Points, and each quarter - a 
bot of the Compaſs, of both Rsſing and Setti 
8, Eait\Weit, under which, is 1,2,3. that Is 
#, or Weit 1 quarter, 2 quarters, 3 quarters Nor- 
» Soxtherly : then E by N,W by N, under whi 
1, 2, 33. that is, Eaſt and by North, or Weſt 
mth, I quarter, 2. quarters Northerly, ; &c, 
Theſe Tables are ready Helps to find the Var = 
jon of the Com with eaſe and ſufficient e 
&; evidently made out' iy the following Uſe, 
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"+ find PAN 'of the Compaſs Fhar the Sim 


or ſers at, in any. time of the Tear, 


Irſt ſeekthe Sun's Declinatian | in the Table of 
- clination for the Time propoſed; with'wh 
enter the foregoing Table, finding the Latitud 
., the head of the I able, and the Declination i 
-- 3d Column; againſt which, on the left hand, j 
' North Declination, but on the right hand, 
South Deblination, you will find the Point of * rhe 
Li the Sun riſeth or ſets at, wag | to. 
= at the bead of the Table. | 
» Theſe Tables ſhew the trae Points of 
Sun, S. ”; Ribog or Setting : ſo that you may rea 
ow at any. time, ſeeing the Sun riſe or ſer, t 
| Sr by an ordinary Meridian Compaſs, © 
+" There are ſome' Compaſſes not touched ſo:w 
Bi ought ro be : others, in time, the Virtue 
| Stone wears off from the Needle.” 
" Now by theſe foregoing, Tables, you may] 
readily diſcover any of theſe DefeCts. 
Bur it may be_objeCted, that they cannot 


[Suh by an'ordinary Meridian Compaſs, 10 near | 


Nom in fuch a Caſe as this is. 
this Lanſwer ; Its as caly to ſet the $6 b J 
-* "Compaſs, asſteer a'Ship by ir : For expert Sea 
> 6h fer:the Sun, or a Head-land,' to near a'quartt 
Point, by their Hand, (but with Sights; 1 
Sk Truth). 
'The Poſtor to (obſerve; in ſuc a Caſe, 1 advi 


— obs” 


[IS\ \ 


"AF | x 13 , | | 
t the Compal way two foot bigh-; and di=. * * 


> your Hand towards. the: Sun, note what 
WP; Point or quarter Point, the Sun riſetb-or 


terh on; then, in that Table belonging to your 
nh ſee whether the Sun riſeth or ſets that;Day: . 
dn the ſame Point, found by Obſervation x if they 3 


there is no Variation ; but ;f they do not a= 
& the Compaſs is not trueor there is Vapiation-z 
Ethe Variation is ſo much as is the Difference be- 
ten-the Obſeryation and the Table. 
Wc, - Example 1. 
Adniit in Latitude 3 d. the Sun baving. 9 d. 44 m. 


mb Declination; I obſerve the Sun that Day to riſe '* © 
, w the E. N.. FE. Point of the Compaſs ; I demand the : 


tion ? 


In the head of the foregoing Tables, look for the 


wwde 30 Degrees, and in the third Columa for 


f 0:44 m. North Declination ; againſt it- (under. 
We. find E. by N. which ſheweth that there 
Point Variation, For-it.appears by the Table, 


tthe E. N. E. Point on the Compals; is therrue'E, A 
, Point ; and the E. by N, (as/it'is upon the _ 3 

paſs) is .the true Eaft Point, the Eaſt Point 1s 

i® true E..by $3 the S.E:; is the S-E. by;S3-and the 3 


Jawhb js the S. by W 3. the Feſt is theW.by N3 aod 
North is the N. by E. 


iT bis plainly appears by the Reftifier; if: yeu brin F, 


tE.by N. on the inward Circle,to conch the E.NyE. 
Qutward Circle. 


{ Now, ſuppoſe we were to obſerve the Sun at bis 1 
ting, in the Latitude of 30 degrees, with Declina- 


ion pdeg-44mia.North,a abovelaid, we ſhould he 
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- theSunto ſet exattly ar Weſt by the Comp: 5 
by Obſervation in the. Morning, we dig 
the Sun to rife at E.N.E. know this will be; 
lefsthan a Contradigjion to ſome : but if you 
. your-Eye vpon the Rar, you __ ſee'it 1s 
; ain truth. | 4 
: Exaniple 2. 4 
bo In Latitude 37 d. the Sun's Leclination 8 d. 
North; I obſervethe Sun to riſe upon the E. h 
x. Point of the Compaſls ;'1 demand the Variatior 
-  JA_IntheTablc thatbelongsto 37 d.againſt 8 d.y 
3 | North Declination; (and. under Sun-rife)- I fi 
'- byN; which ſheweth (ſering the Obſervation | 
- , @greewith the Table) there is.no Variation. 
'". Noe; If the Declination for the Day pre a 
-—- be not the ſathe with the Declination inthe Ti 
- then have regard to the-neareſt, ———__Y 
Difference. | WT 
Example 3 : 
In Latitude 37 d. .0. m. Gopoie the Ded 
tion 10.4. .15-m. North ; 1 demand the'Point c 
Compaſs that the Sun ſhould riſe with ? Y 
- In the Table the neareſt, to109. r5 m: is: 
% 12m.-againſt which the Sun riſcth.E:by N.+ Ty 
ſets W. by N. +N, butbecauſethe Declination 
7 poſed, is near about the middle between $ d.; 
— andn1 d.12 m. therefore the Sunriſcth E, by N; 
- | aquarter N. and fetteth W. by N.halfa quartet 
derſtand the like in any other caſe, let the 
clination be wy It wi þ in ans _ LACIE ; 
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7 -in Latitude 38d. 20 m. ao 
© m. Sooth. I obſerve the Sun to riſe uy ; 
oint of the Compaſs z 1 demand the arly- 


b: X 
© Table for Latitude 38 d. and againſt 
1 @ be neareſt to my Declination) I find: + 
rrer $3 which ſhewerh; that theres a quarter 
viot Variation : For the E. S. E. Point is ES. 
dthe North Point isN. + Et Fort if you do 
S. E.+S, on the inward Circle of the 
ito touch E.S.E. on the outward Circle, then 
Fon. your Compaſs, isS. S. W. = W.and$;E. 
24S. and Eaſt is Eaſt +S: and fo for an | = 
Po _ half Point, or quarter Point 3 by 
the Inſtrument. * 
Thar the Tables ſhew the trne Points of Vie 
ein and the inward Circleon the Retti- 
bi'the {ame : But the Compaſs, when it differ- 
fo rhe Tables, ſheweth a falſe Point; and the 
fare | Circle on the Rettifier doth the ſame, 
's "Example 5. 
mit in Latitude 47: d. 24 m. the Declination 
C2 m. South, the Sun riſing upen the E: by'S. 
ofthe Compaſs 3 1Mdemand the Variation 
whe T ables the Son ſhould riſe E.S.E.-therefore 
FiSone. Point Variation: for if you briogthe'E. 
ithe inward Circle of the Retiifier, to: touch 
by S. on the outward, then the N. by 'W. on 
Compaſs ,is the true North Point 4 the N. W. is 
v, {. by N 3 es. by Is the true South 
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Minter} Comipeſ; Reftif 
- By bbge: time, 1 foppoſe my Reader hic' ». 
F uch the Variation is, and how toy 
4 its; without any Geometrical Demonſtration, "0 
 metical Calculation. NY 
Note ;, If you have any odd-minutes of La 
gto that Table neareſt the Latitude you are1 


I come now..to reſolve a Queſtion ſome 3 
| led with; -and that is ſuch as this : 

zeſt. If the Sun riſe at E. N. E: in any 
ſhould he not:ſet the ſame Day.at W.N. Wo 
ſame Latitude? - 

. 7 Anſw. Wtherebenc Variation, it will; bat 
| be ariation, it will not be ſo : the Reaſon is4 
by the ReZifier ; 

By theſe Tables you may know the Point 
 Gotupaſs,that any of the ſaid fixed Srarsdou 

kt with in any Latitude, (the Tables cont: 
ther. North or {South ; if their Declinationi 
exceed the Sun's greateſt Declination. | 
» Example 6. i 
Let it be required to find the Point of the 
paſs the &l*s Eye riſeth and ſets with; intht 
tude of 50 Degrees ? " 
The ÞDeclination of this Star is 15 d. 47 muÞ 
. . inthe Table that belongs to 50 d. againſt 156 
| > North. Declioation,: the Point of riſing is 

x 4N' and the Point of ſetting W. N. W. #D 

c Underſtand the like for any.other Star, whi 

| ination exceed vt the Sus ny Jeclut 
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Pte Th Mein Com Rel 
The Deſcription and Uſe of the Rectil ; 


Js Inſtrument, which Icall a RefHifir, 
| eth two Circles or Compaſſes one withi 


ther 3 but as it is made in Wood, the one 


Upon rite other : 7 the outward or under Com , 
| preſents the Compaſs you Steer your A | 


is ſubje&t to Yarietion : but the inward « 


Compaſs, repreſents a tre Compaſs that ni | 


rieth ; and by it you may readily reftify you 
Compaſs whernir doth vary : Which top 
'as followeth ; 


offering the true Point of Riſing or cening] 


ble ſheweth) on the inward or upper C > 


bon the falſe Point of riſing or ſetting, ( 


afs ſheweth) on the outward or undet 
pbtÞ T pilghe upper Compaſs rectify! | 
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*The Mariners Compaſs Reftified. It 


'Y 

Ig Polnt 6n your 0. 5 he cps ; 
tl 4: by bn ty iT the W. by N.' ist 
.byS; theS.E. by E.. is-the true E.bySz 


vr any other Point of the Compaſs by oply | 
bop the Rettifier. , , 


d \thos you may reQify the Compaſs, without 

wing which way the Variation is, either 
Weftward:, the ReGifier doth that for you. 
, that you cannot be miſtaken. | 
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ADVERTISEMENT. 


: bag is made in Wood by James Ahin- 
ſer at the Cherry-Garden-ſtairs, on Retherbich- 
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| he {ac TER Fr 30 m- the i 
bei ging 1 d. 15m. &f p30 AS ampli F.. 4 
+ The Amplitude, is 16 d. 43 M- found as. "" 


un the former Directions for the Lartit. of IF; ; 
ANC Et: d, the Amp "Ef 16d.16m. 
g \Fvge. 3 is -- 2174.38 m. 


&, and their Difference i I——— 19,22. 
Lay; As1d. or 6o m. isto 19. 22 mor 82 m, 
W 1m. to 20M. foynd : as here under : 
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5 SOON as tte 2a _ 
'Subracted, makes Difference to be ——: — 


+ - Then ſay; As 6>m. is to 14-724 m. or 84} 
Soils z5m,c0.21 m ſpud ax here under th 2 


Wa 
"I. 

Sou! 
37T2HK 


' 


' "0 > 


$(0)126(6(23 m. pre C 
ITSs ee” 


OG 


——on—rms— 


00 Remainder, | © 


F *Y 


Lat. 43 d. and Declin. 12d. Amplitude is 161 
Toit add proportional Pat above- of 


| Gives forDeclin. 12 d. 1 5 m1 the Amplit. 16 


Now becauſe the given Latitnde 42d. 30 
WS middle, between 42 d.,'atd'43 m- ther 
Medium of. the Amplicades before fount 


I”) required, and is thus 5 -; 
.IJa 4 —__ 120, 5mdetneinſ 
ded t —————————3 


is! 
200 x 


"45 


"rhe WEL SEY. FOE 
5 may hi bpeh = be foun 
: of Latitnde,-or Declination 3*t 
calculated for whoke Degrees kk hen HY 
this Table cheVariation of the C6 * wel 
hep for by the Azimuth mpa 
f Stars Mat hetical Amplitude, elf 
tio gs an the trus As litude ooge 
; irude of the Place, aft their Dei 


Ta able the Difference of theſe Amplitndes ( 


kate Nortb,” of both Sanch) by their $ 
Grth, che other South) is the V un (if 


ſKby che Reftifier it's molt ng Uoner 
ind the' Magnetical-Am litud © Gr 
Tow 


O t $ by he Magn the tft (on rhi 


the North Point in the vpper ſtand 


mation in the lower; and the upper Compals is." "8 
hlaincd in all its parts by the lower. wo 


Example 1, 


2 poſe the Magnerical Amplitude at Rifng* © 


ad by the*AzimuttrCompaſs) be Eaſt Southerly 
£30 m. and the true Amplitude oe 5 jo 


Laticude of the Place, and Declination © 


et obſerved) be Eaſt Southerly 264. 45 m, 
d the Variation of the Compaſs Fe, 


1 | By the ReCtifier. 


LY! 


ige 15 d, 30 m. Eaſt Saytherfy- on the upper | 
T: againſt 264. 45 m-E Southerly on the 
: theadoththe North point, on the firſt Hand . 


X; F) lig 
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+4; 1 By che.Reftiher. ._ 
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inf 79. Eaſt Nracebeſly 0 ie 
the frſt, ſtands againſt 22: 
that by 4 .30 Mm. on 
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Containing the Uſe of - 


£- 


ruments, 


A ' Moſt Uſeful in 
1\ 


NAVIGATION. 


1 
by of 4 


[ + Deſ cription and Uſe of the Fore-ſtaff, 
| i a | or Croſs-ſtaff. / f 
T E Forepaff ſo called from the Poſiture of, 

\ the Obſerver: in uſing it, whoſe F; 2 Yn 

- wards the Thing ob erved, BENETA 

he Sun ir*sfo contrived (for ani, &Fving t NO 
E uſed backward : it's As Oy a Croſs OL 
rm, being a ſquare Staff with 3,07 d frups 
& which ate called Croſſes, | tis 4 


3113 


"The be Sea is ; uſually Þ vgs 0 Inches 6 foe] 
Bode pogrmny pre quare,t 


ſides, each graduated undqually likes Scale of of 
,. to eachof them belongs a diſtinCt Crof 


SLIT! | eſt Pr 1s made to : 
ef che'Staff; thatis.the Breadth is for th he 
vis, and Length for the Thirty-Crofs : 


it hath 2 Croſſes more. the longeſt is the N 
S13,the other the Sixty-Crols ; theſe 4 ol | 
- ff epderfiodh: The | . 


d. 


16 '* Þ KN to that J 10 "i, 
dC fide beginning at Y2o and ending t 


30 
\ Vf The Ufe of the Fore-Adf./ 


F's common and ordinary at Sea, to take t] ne 
-ridian Altitude of the Sun or Stars with t 


Nrumk, and by ir. find the Latitude they 
_ To perform which,take notice of theſe Prece] 


-1 ote.: > The 10, 375, 60, and go Crolſles; 
ge according as the, Meridian Alticade 

x leſs; thar is, if leſs than 10 d. uſe the 16 
bety 10-and3od, uſe the 30 Croſs ; . 


> - "qween 3d and bod.” che 60. Croſs ; if. mor 
ve wy 4. vie the-go Croſs. | 


| ig conſidered which Croſs (accord 
. the judge nie of the ObjeCt intended to! 


.” 


” 
: 
1 ! : 
at . 
T 
- 


wh 
2 


idiang i 
fiſeth, dra 


- 


L not ſee tl 
Kir not the Crg 
Degree, &c. ity | 
dMMging. 19 It” al 
Cotnplement the 
- of Comp. on the'Y 


taff backward.”? 


n; and for thi 
nother a z 
rhe lower & 
5 middle of at: 
r'alio anfwers 
h a hole in It; 
on the kh Co4 
two things it 
4 T1z+R 0! 


Je Minas Copa bias - aGx \\ <6 
According a$.the Meridian Altitade of cheSun - 
Sf fs uſe the 90, 60, or 30 Croſs; put= 
fon the Staff, the flat end of it even with the . 
Kol the Staff, there ſcrew it faſt 3- and at one. 
ie Croſs, ſlip on the foreſaid Braſs Plate, ſo / 
bire's {lit ſight through ir, near the lower.end 
Croſs. | 
Put the Ten- Croſs (having a crof be” 
t' Staff, the flat fide of it towards the other 
-at the Staffs end, 
urn your back to the Sun; Leok through the 
t; at the lower end of the Croſs; for the Sha- : 
f the upperend, lying on the Ten-Croſs, in 
de anſwering the middle of the Staff, and on 
dide of the Staff. 
At the ſame time, the Horizon ſhould be ſeen 
gh the foreſaid (lit) to lie even'with the Sha- 
r the middle Line, inthe Ten- wede 5 at —_ 
t,.an both ſides the Croſs. 4,4 
&looking through the lit Sight, $6 
pon the middle Eige ; but infteadprF 
1 fee only Water there; then draw theTen-".. 
earer, till the Shadow and Horizon agree or. ”Þ 
i the faid middle Line, | 
On the-contrary, looking as before, inſtead. of - 
dizon, you ſee.Sky. meer the Shadow, onthe 
E Line ; then put the. Tew:Crofs: 
463 the Horizon and 


757 obſerving till the <a © TG Fir 
the Sun riſerh, For muſt drawthie FI... 


i 


162 The Mariners Compaſs Rettified, * 
+ Croſs nearer, in order to keep the Horiz 
Shadow together on the middle Line of it. |} 
+. $. 1f the Sun be fallen, (after you have cc 
obſerving as before diretted) the Horizony 
below the Shadow, on the middle Line ; ther 
Obſerving finiſhed at that time :. ſtir not -thi : 
Croſs out of its place 3 for where it now ſtat 
jar fide of 'the Staff belonging to the Croſs;! 
end of it is the Sun's Meridional Altitude, or 
'plement thereof, as before in obſerving forwg 
Thus I have ſhewed bow to take an Obſer 
by the Croſs-ſtaff,, and that both forward ar ] 
, "ward, The next thing i in courſe will be to ſhey 
_ to work your Obſervation ; which to do, tal 
tice of theſe following Rules. A 


To work an Obſervation. 


F the Sun or Star hath North Declinaid 
be on the Meridian to the Southwards' 
ſobtra&t the Declination from the Meridia 
tude, and the Remainder is the height of rho 
noCtial, or Complement of the Latirude Norte 
2, But if the Object obſerved bath South ſs 
nation, add, the Sum (if it exceed not go d,) 
height of the Equator, or Complement of thee” 
xude North : If it doth, ſubtract god, front 
Remainder is the Latitude South. 6. 
3, If the Obje@ hath North Declination, 4 
on the Meridian to the Northwards ; add thei 


a 


"The Mein Compaſs Rell. 263: I 
r to the Meridian Altitude, the:Sum (if it a 0 
*not 90 d.) is the height of the Equator, or | 
pplement of the Latitude South : Bur if it doth * 
" I'90 d. ſubtra& go dz from the ſaid Sum, the 
ainder is the Latitude North. 
zf- the Sun hath South Declination, and be to 
rthwards at Noon, ſubtract the Declination 
s' Meridian Altitude, the Remainder 'is the 
' Mlement of the Latitude South. | 
When the Sun hath no Declination, the Meri. 
Ws Alticude 3 is the Complement of the Latitude 
th; if South, at Noon 3 and the contrary. | 
If the Sun be in the Zenith,. and at the ſame 
w be hath no Declination, you are under the E- 
tnectial. ; 
*But if the Sun hath North or South Declination,, 
din the Zenith 3 the Declination is the Latitude 
F- in, North or South. 
f you obſerve Sun or Star upon the Meridian, 


ath the Pole, add the Meridian Altitude ro the 
dlement of the Sun or Star's Declination ; the 
$ the height of: the Pole, or Latitude of the 


* 


[heſe 8 Rules are explained by the Examples fol- 
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Examples for working an 08; ervation | 
- North Latitude. 


FB \ Example 1, "98 
SY Aoi it, at Sea, I obſerve the Sun's Meri Jian 
A titude to be 42 d. 20 mM. South ; and+q 
- ſametime the Sun's Declinationis 20.d.10 m 
I demand the Latitude I am.in ? , 


FI, . d. m, 
The Meridian Altitude ——————42 20 & 
'The'Declination ——————ſubt. 10 16 


The Complement of the Latitude —=32 - ro. 
SubtraQt it from ——<— — —go ' oo 


Cuummuounnd” mans > 


The Latitude I am in, is———57 $oN 


Example 2. C 
Being at Sea the 22d of Afay, Anno 1692. | 
the Sun's Meridian Alticude to be 65d. 10 m.$ 
I demand the Latitude ? 


E Li 
d oh by 2 | oy 
oy . ms . 

- 


The Meridian Altitude —- 65 10 
The Declination ——— —-ſubt. 22 © 15 


The CARMINETEne © of the Latitude—42 .55 | 
Subtract ic from — 90 * ©0-: 


The Latitude I am In, is — 47 SN 


Oy, þ al wy 7 0 F. KI 0 ane: 7 Pe? rey RE WES" JI FR a I 
af » w_ *s. 4 FI L -— "44 l v ” , - _ : * 
Wo. , . by "1 . "Ys + w_ 1. : ' Y | : - 
- 6M C $7 9, a . : 
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bt Example 3, © - 

> 2a the 27th Day of November, tion 1695, 
pd -the Sun's Meridian Altitude to be 26 deg. 
giv. South 3 I demand the Latitudelam in ? 


dm; ; F 
Meridian Altitude —26 30 South:. - 
'De Clination -— — —— add 22 44: South; 


RP of the Latitude—ag 


14. 
It from ——— ——— 9 0% 


FLatitude i am i IN, IS ——=—— 40 46 North. 
T 


Example 4. | Y 
It Sea. the 25th of April, : = 1693: l find they  * 
& Meridian Altitude, by obſervation, to be 58 d. 
, South I demand the Latitude 1 am in? 
Meridian Altitude ———- $5: 45: South. 
t Declination — ——  ſubt, 16 31 North. 
eCc mplement of the Latitude — 42 14 
tract it from ——9D. .CO 


: att 


Latitude I am injis —— 


—_ 


$7 - 46 North. 


' Example F. 
: Lair, the 12th Day of June, Anno 1697. I find 
"ap Meridian Altitude, by obſervation, to be 


35 m. North; I demand the. Latitude 1 am 


Ls TIE - 


$5 


1-166 "The of a atten. 
F - 1 mY 
The Meri idian Aces =to 35 Nor 
The Detlination —— ————add 23 31 Nat 
The Som exceeds godeg; —————— 04 06 bY ; 
From it ſubtract —————— 92 oo 


r &.© 
—— — ————— 


- TheLatitudel am In, is — -— 14 O06 a 


Example ''6 
Admit, Auguſt 22, 1699. the Sun's veridi an 
titude was obſerved to be 85 d. 15 m. N orth 31 
mand the Latitude of that Place ? : 
m. 
The Meridian Altitude — —— $5 15 Ni 
The Declination ——o- add 08 17 N 


The Sum exceeds go deg.—— —— 93 
Therefore from it ſubtratt —--—90 
| The Latitude of that Place is —— 3 
Example 7. "þ 
Admit; in a Sbip at Sea, June 20, 1695. the! 
Meridian'Altitude was 66 d. 45 m. North [det 
the gtitude the Ship is in ? 


d. m. * 
The Meridian Altitnde—— -—- 66 45 Nt 
The Dechnation — add 23 1IF 


-Olnplewent of the Latitude, -— 90 oo. 
Subtcatt it from go ©O 


x. £5 


| * The Stup is under the EquinoRtial— o oo 7 y 


WY The 1M in MF; ; Compa, + Ret! ed. d 167 2 0 
wples to find the Latitude, & yg oervieg 


the Stars. 


4 Example 1, # 
4 Dm ie; at Sea, I obſerve the Bull's Eye npon the 
, . Meridian,and find his Meridian Alti e tobe. 
d. 30 m. South ; Idemand'the ur he lamin? 

he ; Kenai of i Mars the __ 5 46 North. 
» Meridian Altitude of the Star-- 50 30 South, 
Is Declination— ——— ——ſybt.i5 46 North. 


. plement of the Latitude, is —34 44 
trac It from ————g 00' 


a attitude I am in, i>——- 55 * 16 North. 
4 Example I. 
Admit I obſerve the bright Star in the Great Dog's 
, and I find his Meridian Altitude to be 35 d. 
p, South ; I demand the Latitude I amin'? 


d, m. 
Wt bi che Great Dog 't 6 15 South, 


it Meridian Altitude of the Star--}5 45 South. 
i Declination -—-add 16, 15 South, 


ſe Height of the Equator, i——52 Oo 
| 4 Tract it from — —Yyo OO 


ike Latitude I am in, is —— —33 oo 
 % L 4 Exan-. 


FS 


jet: 
. 
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Examples for working an Obſervation i South K 
Example 1. 
Dmit in a Ship at Sea the 1th Day of 
Amo 1694.1 find the. Sun's Meridian / 
fade by: Obſervation,to be 62d. 09 m. North 
mand the Latitude the Ship is in ? 


Fd 


d. m, 


The Meridian Altitude ———- 62 ©O Nap 


> - /The Declination —— ———-———add 20 08 
The Complement of the Latitude —82 08 3 


Subtra&t it from =o oo ; 


Latitude the Ship is in, i— —— —- 7 52 St 
Example 2. 

Admit, i in a Ship the 15th Day of Janwary, þ 

1692. in Longitude 450 d: Eaſt, 1 find the Mel 

Altitude, by Obſervation, to be 58d. 45 m. No 


J demand the Latitude the Ship is in ? 
-- "The Declinatzon i in the Meridian of London, 


15th of fanuary is 18 d. 57 w. the daily Difere 


- this time is 15 m. decreaſing ; therefore (in the 
ble of Proportion) you will find the proportions 
- Autestobes m. which add co the Declinationin 
+ _- Meridian of London, the Sum is 19 d.3 w. Sourts 
| true Declination for the Longitude of 150 d,, 
The Meridian Altitude =—-— ——5$d. 45m 
The Declignation —- ———ſubt; 19 d. 03 ft 


Complement of the Latitude, is — 39 TY 
Subtract 1 It from — ———— - — 90 ' 0 


|  Latirode the Ship is in, is>— — —50 188 


of \ 
be "2 WA 
+ C a 
_s G 
= O 
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+ BY l | Example | "ſp 
k dmit, being at Sea the 12th Day of July, Anus 
g. 1 find the Sun's Meridian Altitude to be 66d; 
North: ; I demand the Latitude ? \ 


d.  m. 
tte Meridian Altitude —— —— 66 52 North; 


ik Declination ———.—— z2dd 20 14 Nofth. 


- 
plement of the Latitude, is—-$7 os 
act It from —— — go OO 


$ 


he Latitude required ——— — 2 54 bouth, 


Example 4. 
y | 51ap at Sea, the Sun's Declination being 15 F 
South, and the San's Meridian Altitude 80d, 


pk. South; I demand the Latitude the Ship is in? 
tf. 6d. 15 m. South, 


4% Example 5. 
The Sun's Declination - being 1 1 d. 14 m. South, 
th Sun's Meridian Altitude 7 9d. 38 m. South; 
and the Latitude ? 
L foſw. The Latitude is o d.”5 2 m. South. 
te 1. If you obſerve by the lower part of the 
Et you muſt add 16 m. for the Sun's Semidiame- 
y and the Sum will be the true Altitude of the . 
W's Center. 
Note 2, If you obſerve by the upper Limb of the 


, ſubtraft 16 m. the Remainder is the Altitude 
We Sun's Center. « 


5 The Figure of the 
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+ The Deſcription of Davis's Quadrant. 


HIS Inſtrument, called a 2«adravr, firlt in- 
*" vented by our Countryman, Capt. Davis, 
, and thence called Davis's Quadrant, is of 
iy commodious Form ;, at preſent, the moſt ge- 
[approved Inſtrument at Sea, for obſerving the 

E Meridian Altitude. | 
The Form of it (as in the Figure prefixed) may 
any Radius, and are made of any Length be- 
"Sn x3 Inches and 3 Feet ;. but the moſt general 
4 vn ide, are SUADRANTS of 26 Inches Radms, 
Arch 65 Degrees, the other 25, and a Glaſs in 
Wadoew Y ane. | 
=Fite principal Parts are £ Vanes, and 2 Arches 3 
SSpbich Arches are the Degrees, both together ma- 
8 50 Degrees ; from whence it hath the Deno- 
ution of a Zuadraze. 


"J $ \ Of the 3 V anes. 


SHThe Horizon Yave (marked in the foregoing Fi | 
AB, -and with its name) reſpeCts the Hortzopt - 
he of obſerving that which gives the Shadow, 


> 


47 
x EIT - "0 
BZ ke (# | | % 
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= Thi Mites Compaſs Reffifa, 1 
' js named the Shadow Vane ; and'that through y 
you are to look. for both- Shadow and Horizt 
termed the Sight Pape : All theſe are RG 
; Fignre by their names. | I 
T Of the. Arches. 
, 'Thhlefſ noted DE. calle{the Goth Ar 
- * cauſe It did heretofore contain no more, and! 
_ numbred in the Figure; but now it often conj 
65, and ſometimes 70 Degrees : this Arch is 
ſmall- Radius, being: ſo deligned, that. the: 


- PFaneuſtd Onir, being at ſo ſmall a diſtance froy 


Horigon Vane, om-which its Shadow /(in time' 
' ſervivg) is ta fall, might be more. vidible ro tf 
of the Qbſer ver. 
©. This A#tle Arch is divided ſometimes but tc 
5 Degrees, and never leſs than every 4ingle De 
It's numbred from the upper end, with 5, 
20,&c downwardsto E, whereit ends int the 
AEF, (a Line in the middle of the langer Leg 
Fuadrant) at 60, 65, or 79 Degrees, .accordit 
the-gther Arch is divided ; ſo that the Numb 
.E 9d F-together, ever muſt make go d. _ ! 
he greater Arch CF, is called the 30; 
- it's of a large Radius, that it might contain thy 
Subdiviſions of a Degree; and being of a & 
tent Breadth, thereon uſually are deloribed i n« 
Centrick Circles, interſected with 3 Diagonal 
in each Degree,making each InterſeCtion 2 ” 
This great Arch is divided on the Limb is 
grees by long Stroaks ; each again ſubdivide 
6 equal parts by ſhorter Stroaks ; each ſmall 
peing 10 Minutes, and are nymbred from theb 


ad 


: 


= 
— 


, , Af. * 
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Cr with 5, 104 15, &c, upward to F, where it 

wthe Line A5E, F, at 20, 25» or go Deprees3 
gures at F and E, always together, muſt -make 

as in the Figure are 30 and 60, | 


The Uſc-of the Quadrant. 


lis Inſtrument is rarely uſed otherwiſe than £0 

obſerve -the Sun's Meridian Altitude; which | 

Fform, I thus deſcribe. 

/Pot the Horizon V ane A B,- on the end. A, and 
>to the Center A ; the Sight Vane put on the 
CF, cloſe to the back of it : : the Shadow V ane 

s lictle Arch DE, home to the back of ity and 
per edg of the Vane ſer to a number of De- 
ile-than the Complement of-the Altitude by 
20 Degrees, | 
od he Yanes being thus fixed upon the Quadrant, 
g your-Back towards the Sun, the end C in 

Hand, -and F oppermoſt, look through the ._ 

Vane,cauling the upper edg of the Shade of the 
wFYanci0 lignpon the upper edg of the Slit in 
Jerizon Vane, where is drawn a black Line; at 
ye time, if the Horizon appear through the ſaid 
athe Horizon Vane, the Vanes on the Quadrant 
at the Sun's preſent Altitude. 


i 


pa if the Sky appear inſtead of the Horizofly 14 


ie Sight Vane 2 little higher towards F: - ol 
ontrary,.If the Sea appear inſtead of the'Hork- 
then flide the Sight Vane lower towards G.z.. 

me fo to do, till the Horizon appear throught 
forizon Vane. 
$ &. In 


174 The Mariners Compaſs Rettified. TY 
| 4- In order to obtain the Meridian Alt 
 (whichis the greateſt the Sun will have that Day 
the thing uſed to find the Latitude) contin 
ſerving; and as the Sun riſes, the Sea will ap 
through the Horizon Vane; and the Sight] 
muſt be ſlid lower accordingly : thusdo, obſer 
as often as may be convenient, till the Sun is 
higheſt. Wo 
5. When the Sun begins to fall, the Sky wills 
pear (through the Horizon Y ane) inſtead of thei 
r5zon, then deſiſt obſerviog for that Day. ' *um 
'.6, Having thus done, add the Degrees they 
edpg of the Shadow Vane ſtandeth at, to the De 
and Minutes cut. by the inſide of the Sight Vi 
. their Sum is the Complement of the Sun*s Meri 
Altitude, or the Diſtance of the upper edg of the 
from the Zenith ; to which Sum add 16 m. the Ni 
Semidiameter-; and this laſt Sum is the Diſtance 
the Sun's Center from the Zenith, being them 
Complement of the Sun's Meridian Altitude. * 


Note ;, The upper edg of the Shade of the Wi 

© dow Vane reſpefts the upper limb of the Sun'; Wnt 
the lower edg of the, ſaid Shade, anſwers to! 
lower limb of the Sun : ſo that obſerying by 
firſt, you are to add 16 m. On the contrary} 
ſerving by the latter, ſubtra&t 16 m. to or fi 
what's on the Quadrant ; the Sum, 'or Differ 
is the Diſtance of 'the Sun's Center from the Ze 
called” his Zenith Diſtance, or Complement of 
Meridian Altitude. Ws 


"The Miriners c Claes La” 19s 
Thus I have ſhewed how to take an Obſervation 
h the 2uadrgnt; I come now to ſhew how to 
&it. The Difference.in working an Obſervation 
In by the Foreſtaff and the Quadrant, is only this: - * 
Foreſt aff you take the Altitude, by'the Qua= . * 
wr the Complenient of the Altitude, ' of the Di> 
wee of the Sun from the Zenith : Altitude is:'the +: 
y nce of | the Sun from the Horizon ; 'therefore 
ou ſubtra& the Complement of the Altitude 
am 90 d. the Remainder is the Altitude, which 
in may uſe as in the Uſe of the Foreftaff. + a 
But it is uſual to work Obſervations (made by the 
Itant) by.che Complement of the Son's Meri- $ 
n Altitude; I will therefore. give ſome general 
&, and ſome particular Examples for their Ex- 
bation. 


The general Rults are - 


h : F the Sun hath North Declination, and upon 
"3 the 'Meridian to the Southwards; add the 
Wi Declination to the Zenith Diſtance, (or Compler 
at of the Sun's Meridian Altitude) the Semis the 
titude you are in, North. 
2 If the Sun be to the Southward of you, and 
th Sourh Declination, ſubtratt the Sun's Declines: : 
b from the Zenith's Diſt ance, the Remainder will 
be Latitude you are in, North : But if the Decli- 
lon exceed the Zenith Diſtance, ſubtratt the leſ- 
rom the greater. and the Remainder is the La- 
= South. 


3.1 


6 #96 The Mariners x op Ref. & 
; '3. If the Sun be to the Northward of you;! 
b-* hath South Declination ; add the Sun's a li 
> to his Zenith Diſtance, the Sum will be the 
I ein the South. - 

.4. If the Sun be to the Northward of y 
hath North Declination ; ſubtraft the Sun? $8 
” mation from his Zenith Diſtance, the Remg 
* will be the Latitude South : But if the Declin 
- > exceed the Zenith Diſtance, fubtraCt the leſſer 
- thegreater, and it gives the Latitude South. - 
_ I might have been larger in giving more Zel 
Rules; but if you underſtand thoſe 8 Rulesfe 
Uſe of the F oreſtaff, you cannot err in theſe, 1 


the Quadrant + And for their explanntenggy 
Examples follow. | 


Z The Rules explained by Examples of obſer 


in North Latitude. 


Example I. 

Y* N the 10th of April 1692. being at Sea) 
Sun came to the Meridian in the South z" 

by Obſervation, found his Zenith Diſt ence, or 
Mlemers of his Meridian Altitude, to be 34 d. $ 
that is,his upper limb was ſo much from the Ze 
I deniand the Latitude of the Place of SEA c 

m. 4 

Complement of Meridian Altitude —— 34 47 ; 
The Sun's Semidiameter -add 0 16 -/, 


OO — 


Diff. of the Sun's Center from Zenith 35 3.9 


3Y Declination North add 11 55M 


Latirude of the Place required ——= mm 4.6 58 


fo EF tte. ai!) pI wes 
ig Spthe taDayo Ag A eg F 
e Complement of rhe San's M Meridian uy 
7. Obſervatibn; to be 28 +® 1th ny”. 
of the Latitode the Shipisin 22 - 


| piemem of Meridian Bb Anteagect 6 3 * Co | 
&midiameter ————=add 14 io nts. \ 
þ "Sun? s Center. fromZenith — 39,” 04. ' th Fea 
F Declination mr add 
ude the vp is-in, 
4; np rat Sea Sipembe 13, 
ber of ths Sun? $ Meridian 


to be 47 4. 35 ti. South 3 
eo? 


_ 
Jement of Meridian Akicwle-7 5 
> midiameter -——add ao 


... Comple nt of Pp "oe 00. 
- Sgi {Semi lameter——-—trpadd.op- 16, 

- Biſte ns Cepter from Zenith— 52. 6 
The: linatio N-—————-ſubt..18: "45 
3 Latirade the 40s SIE 3 3 
4 45 It Aer” Example 5, bs 

nth of May, 1692. the; 
x! H-2 the FG pI en 
7 Ob ſervation, to be.10d;8 
a the Earit the'$hip'is ln? 
» Wi mm. 


\l : - «4 Ki 


"4; 
_ Sit®Pedination — ————— 


Complement of Meridian Alcityde-- 10 lo 
'' The Sun's Semidiameter* - add 00 


ith diftince ———ſabt. 10 31h 


Tn ————— 12. 18N 
Example -6 6, . 


/ Admit g in a Sbip at Sea. the 29th] N 
Gp. Athld "Fþ the Sun upon; eral 


te upper limb. of the | 
ge R- orthward of my Zeaith > 16 


, e100 S344 &:+ 


, "oy 


42in, tte? am fn? 7? 
; 93900 £1. 90 my - $3; 2X 
San” x7 PN 22 26 

| / Sun's Seividlameter ——— ——add 00 16, 4 

E. 's ſw e Marg, diſt. from” 4en.-06; 4h 

F Weny of Coo om Zou ſubt. 26 

4&4 «is Sip alga "23 Y 


1 


jt 


Fr ab on a. : 9 
jng IN the 21ſt 0 Jul, Aw 1694, in Lon-s © 
ic Kin he 24þ6 e Sun being: upon the Me- 

* rh d, by.Opſeryation, the ſupreme Margin 

E'Son is 1s d. 45 ms to'the Northward of m 
wich z, T demand the Latitude the Fa isin 7... 

111 


þ Declivation REIN cd, ap MT No 
bpartional Minutes: ſubr. 00. 06 oo -_ 


&; Declination in the. Merid given. 18 8 09 "05 North, ; 


| ps ſupreme Marg. Diſt. from Zen. 126. 45: 4a? 
ns Seinidiameter —— add 00 16 © 


/ 


I j's Center diſtant from Zenith —1 7 oz North. « » 
I I ude the Ship is ing -——O1 08North, _ 


| Rulis explaijned bs Examples of 0bfer- 
Þ .- __ vation in, South Latuyae. | | 


< 
j 


- 


Example 1... 
'f aShip at Sea the 15th Day of July, _- ay 
n Wngione 1504. Eaſt, and. the: Sun being uÞ- 
ie Meridian, Ifind the Complement. of his Me-, 
Io Altitude, by Obſervation, to be 48d. 28'm, _. 
3 Idemand rhe Latitude the:Ship is in ? 


b d. i. , 
plement of Meridian Latitude- 48" 


PSemidiameter ——— —- add £0 Ee 


CenterUiſtant from Zenith—4$" "77 Naj 
(Declingtion -—= ſub. 19.  47No _ 


Rt ude the Ship | is In; * ——3$ 57 gouth., - 
> Ms Exam , "" 


OA 


308 t Sea the» þ cf tka: APART 
"ha By coghs and'the Com 
Sun's. hed Altitude Ll 
po rey l deman | 


| j tg 

7 nipjetent of Meridian Akhude.-p7 29 | 

Ws Semidianieter —- — add oo 16"Y 

$4 Center from the Zenith——27 | 45 No 
The Declingtion — ———— addi; 46y 


A — —— Y 


| LarienderheShip Is in, i CR 31,X 


"2% 6 
Example 3. of 
© Adwir beiog 1 ina Ship at Sea the 25th of Nas 
bo Anno 1694. 1 find the Sun upon the South] 
of the Meridian, and, by Obſervation, the £ 
ment of the Sun's Meridian Alcirnde 15d. 
I demand the Latitude'the Ship is in ? / Is + 
#| m. \ . 
Complement of Meridian Altitude--15 10 # 
Sun's Semidiameter — ——-add oo : 16 


Sun's Center from the Zen. Ed 5M 
The Declination —— 22 45 


Latitude the Ship is in, ——-—— 077 1194 


'S 


-.. Thus much I thought neceſſary to add by _ 
explanation of the foregoing Rules, which | 
perfect way of obſerving z that is, low -to tak 

. work an Obſervation with more exaQtue "oy 
heen formerly uſed. 


4 | | . , "106" 
te el. 'The Sun's Setnidinineter, here. added to | 
mplement of its "Meridian Altitude, may hs” . 
ered ſo on the: ko pay its Addition by 
fſethe _Qua-» 
kGarden-_ - 
| k edge of - : 
e Fering from 
& on Its fAat ſi + ag t Semidiameter of the Sun : 
by placing the upper edg of the Shadow Vane . 
he Degree on the foreſaid back edg of the Arch, 
"; adrant then ſheweth the true Complemenc” of 
& Altitude, or the Diſtance of the Sun's Center 
the Zenith 3 which prevents adding 16 m.' af- 
Erving: 
There is another Cntivance of late, which is 
ting a Convex-glaſh i in the middle of the breadrh 
he Shadow Vane x which Glafs, in time of ob- 
ing, is to caſt an illuminated Spot '0a a round | +} 
ek Spot made in the Horizon Vane : 'This is-vle+ - _. 
| hen the edg of the Shade of the Shadow Vane 
F'yot very conſpicuous , that- being diſcernable. 
L er the latter is nor. The manner 1$ thus :.. us 
=$et that. pare of the Shadow Yane which is right/a- | 
Aanſ the middle, or Center of the 'Glaſs, ro the * ':1 
Sſezrecs on the little Arch 3 and then cauſe the in- 
itned Spot of the r9 lig on a black Spor or 
Icle-on the Horizon Fave}; at the ſame time look 
t the Horizon throught as before ditefted 3. fo 
you have (obſerving by this Glaſs in'the Vane)- 
[true Complement of the Sun's Alritude, or the. 
ance of his Center from the Zenith. Þ ans 
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"The: | | nivers C "0 


Kia 10 11 439393 950m noi? bbs.» Acc : jhas 


WR 'Q 0 __ of the BOW" 


ri: 16" us  YErm Moy fo} 2 


of the Wie n1/m : Vs 


TaP 0 perk 195 B69 1.31 95) Hy 
\ rI>ſtrumentieonſiſteth? of6two.g 
-, (making the Figtre- ACD) belidesthe 
"nu  HYfanes whict ars(the fame fomkind 52 
Wſedo with the! Quadrant : Fhc!Parms att gle | 
ECD572nd theRadins AE; 'thivikttcelipgag. © 
4 oor, foo 
x | ann 2 0n4;e 19M Y* 24 {3r «nf 
They (Fame: 3x befqptdelbetibad - 
the C 4 im@udK# Nanes\avinſet@in 
quinn grogn Q ;2bojilfr + age 


rees are inbred fro the vpper erid 
by nas downwatdsrowardsthetowerend - 


thr bh ROBES NT arg 

\'> 49H F< 49 2061 vt 
$2013"? (The Off he Bow; ( 1neventy.» 

we FOg lower” end "of the. "6s ſs 

1 Hand, ( tre; he Vanes oo placed I 

w LE wei are in.p ing.he, Quadrant) 
| ug, "Re3-30/ look thrqu 4 Sight Can 

fg he upper ed of ths {Sie of the Shadoy 

” pot oy: er eds or the 

bo ans 3. and at the fa me time & ok SHEN te ir 

= ir, fi ARO on. Sjght Vane highe 

r;:(as directed in the Uſe of The ORIENT rill 


* 


% 
4 


M- 4 the 


-.x 
© Ss 


3s, 


4 


T 


6 Y "Tie 
þ yin and prog meet together ON- 


Yd y your Obes © (3s wa 
Pile till the Sun be.at the bigheſt ; and wh 
js fallen, you may know it thus : Keeping the 
dow on the-Slit of the Herizan'#aps, , 


\@d lo 
- >. through ir, you ſee the Shy inftead of the 


Syn-is then fallen, x Hes CHOIR | 
ay-is overs ({.2, 


11ige Thewoont:ahe Degrees intercepted , tk "_ þ- 


_ kt ar) Shadow: Vane; (that is, from't 
ar Sobrary Shadow Vahe."ito that:patt”? 
Rioenight 2painft the widdlc'of the Eyg 
obey ſhew the Sun's Altitude : or:thuss 
the Degrees .2t the Shatow Rp phos 
- UG tbe, Cighnief the): Sight Vang; the Rempair 
'Snn's Altitude, or Uiltence of his wpper 
b Horizons fromwhich; fabtraft 16: 


have you the Altitude ofbis:Genger : bug +f ah 
dewe.Yane-have a: Glaſs) in it; and the. Obſe 
- be made by it, (as Þefore. direted, in its; 


a Quadrant) the Inſtey weth the erve 

ude, without, the PUNE ACIO of 16 NR4Y 

| Semidiameter. [OY 

\t ths find the Latitude in Olferving by 16+ Bout] 
Pra og given p wp oh fring By. the i 


9 90 yY 0 hen the Rules fo 
Fes areto be c H-aherl ay ah he 
eu E Wi 


_—_ 
x 
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/'The Defoe. d 


we Niſterna Salts; of EY Parts: z the 

Dri, te e the unmovea e Part, is the 

| +eateſt;. to-which, is 2, 
& of Obſervation, .. 


tive D: S P0 ery ty 
need torards RD VE gi 4 "was a with 


Names ; or the firſt 


\ 


thereof ; 98 Far, | 
Xt fo oth di Lo 
e rcle into 
valf Et Four divided; ivto Haltfs 
arters,. uſed to find the time of Pull. ſea or 


; hike of this part, are che 32 Points of 
ws nyaſs, Sour uppermoſt, and "Eaft on the 

nd; "to each Point is ſer the lination We”: 
ek et above; or uiiter rhe Pole; which is. © 
wm by Und. for Under, and Abo. for ay Ns | 

kere: have formerly, "been made two ſorts of 

nals, one for the Great Bear, the' other far 

L tele Bear : Thoſe made for the Guards of Coe 


FF” + $5, E? , The. M y Wis, 7, Cond ſc. Weld I 
_ | | \ 
bh Glee Bea or Fa 2 ain, com NC ry 
of rs, have February. at an am 
for the Guards of, ghe Lp! = 


- , 
* 
« F 


E'5 But they are!ow vs 

» - « rural; and ts we» pgs | 
> Months, . marked GB; and L B. or 2 ſhort T6 

| Indexes, proceeding fromthe 2Rd.er "ay 

" OL 1t F- 
\.- 2 The'ſecond Moveallear ſeals Part, | 
Circles on it; the outermoſt is divided incoy] he 


Nays SY : of the ns Ak . Bree gu 


ris, or {Zo 


, havin | 
from the lie, . (in Fl of Obſery 
- malt be (arneghe the Guards: Throogh all 
in the.Center of the 1 Poa, is.a Hole, 
- which you te to ſee he North Stars, nlicy 
OV FOrObth DER | y- 


ys 7 


4 ©" 4 F 


wy oft K<d9n0)\ W" "1 


lex Hes [toads 
loud, where 2 
vis ended:-Fhen, takift 
with the forglide towar 
which mY 


» 
= 
o 


Tc | | ) a7 T; L 'T 
= | ab; Mary | 

\ dg of the DE "v 

d um ne ps | 

EIN 
: the Index ſhew mcg 
C0 tord or middle Part. [T4 | 
To the Baringef the Guards either of the 


ae; or Great Bear > that ©, upon what Point 
{'s ' woey A £, 
wing obſerved How particular Dire&ions, 


, in finding the Hour of the Night, you ſee 


beth Star through the Hole, and the #.5-0% 
od i of the long ladex. $ 5g 


_ 


2 FAD 


- 


NT 6 


A1T TTL 


h © * 
, ” 
— . w 
*s x 4 - : 


a 
p or” - 
% b - FE % - 6 v09 / 
- Ons. 4 ” 5 q 
» IL > IF iy k . 
Ts 4 "A 
p [4 
1 Zu 


| ih ar - er, * ras FF K : 
483}y %*\ -& 3* \ "v.23 . * 7 " v 
NE ok. 
mi on. 6 beck 
it, the Comp: ſtanderh jd 


| edg 'of 'the Index Ek may ring 
Guards ;, and at the "id Point © of the robin 
hi pou. the North Star's Declination from the 
at time, either above or under. . 


4 \ 


| 9 " Example I. 


20th of Deceinber, at'6 of the Clock: | inthe 
, obſerving the Pointers or Guards of the Great |. 
j.the edg of bw Index :;, 1 demand their Bear a. 
clination of the North Shar ? 
t againſt that edg. of the Index (you 
1)/and on the backſide of the os 


[Dy S. the Point of the 'Co - tired 2: 
þ. the ſaid Point'of the Com Sis 10 i. 


= 


mnifying the North Mm is oben. i 110 ww. 
1 the Pole. | ; 


Rl 


1 ' . Example 2, 


14th of February, 1 obſerve (arcording to, he 
Oye given). at 7 a Clock/in the Eveniiig, 
as of the Little Bear by the «dg. of the lo 


bp demand their Begring, and. Declingtion 
Wh Star 7 


\ , 


os the North Star through the Hole in the 
- and the Guards of the Lies F Bear by the 


'the long Index (note that ed 
F of ehehafirinr) and ceader cutting'7 - 
Niock i the middle the back- 


part 3 Ce 
A— \gainſt the fait ed 


"I 


F- Idex, 4; E. rhe Pobit of ae 
= the Gi Point 5 is figured 0:35. 4 
- Pol the; North Star 1s hey 35 Minutes 


= Fu 


4 4" 


3. Te fndn the” Ao? 5 7: Seuking ly the þ 


[To dothis, look the Moon's Age in the au 
Circle, on the midgle or fecond piece of the! 
nals; and. rizht againſt ar, in'the indermoſtt 
om Place, is the Southing. 1 


fe! | Exam W 
"Ir the Moon be. 19 rag of an | 
thing ? _ ** By7 bp 
Right againſt 19, ift the outermoſt Cirdls . 
in the innermoſt Cirde 3 ; Which ighalf anH 
3of; the | Clock Tn the Mording, the-ti ne't 
Moon”s coming, to the South. "Th 


4. To find the rims of Fall fea by the NoBlwn Fl 


©A \Ft the Moog? $Southin accordin; > big 
TY Ce Trotted ih . M "< 
"2. Set the ſhor-lndex of the middle Pt 4 
have 2 Indexcs, that which, ſtands at 12), 

' time of Full-ſea on the New, or Full-Moon £ 
> hp. ace proppled)1 i the innermoſt Circle of th 


T Keepli that there, bring the long I 

the Font Ing, or Moon's Age on the midd] 
4. Then right 2gainſt the long Index, ang 
fs Nt Circle on the great PICCE is p - 
ol: ſea required. 6 


- ” / = : \ 
D y 
" , - ” » 
C , ca 
” . : 
” , fn be 
g : Te = 
© x - % . ar 
. | £ 
oP a, - : 4 % ® D 


<3 $341 "IM L 
yn vl. OY NY 
ny ana »s\ Hime of 


$4 3258 ati. Ao $444; 
AE d: he ns Soudivg, 
4 theMoteing- © Sy by +1 0 Hs 
io th «he :-Kooth of the middlePart . 

'* at 12) to 1 4 Hour, which is (N.N.E. © 4 
CW. ) the Point-of the Compaſs waking + of "* 
raveſend the News or-F dll-Mo6ny/in the _ 
oft Circle of 24: Hours: on the :, 
&thar faſt there, ..*- 
rn the lang Tadex to: 19 Days; the Moon's > 
to 3 £ Hours; the Moon's Southing, on the , 

Wee: 
> right. againſt thelovs Index; and inthe 


on the-great Piece; is'5-Hours3 the | 
Ks % fi mooring in the Morgiogs at 


E 


þ 6 L- Latirue % the Natl ad 
Fr 


the North Star's Declination from t 

| Gobſciving with dp le as Gxetted 
We '1- and 726 thi X 
Fhen (at rhe ſaipe time wich o Fpieſa _ 

5 Alttade of rar. 

f the N orth Star be above. the Pole, ſabtra 
eclination from, if under, add. it to its Alti- 
_ Sum, or Difference, - is the Latitude re- 


x ; 


" Example 


Ed 2 "4%. 
ff: 4.0.00 

] Nc arha a. 

the Little Bear 10 bear -E, whic 
we: \ the' Polt ;- ad "48-1 fa ag 

| Foreſtaf find the Alhds of + St; 
10 inf demand he Lande of the Page | 


- FromcheAkiradeofreNort Star' 42 16) 
 Subteaft irs Declination above - —_— 3 L 


Pc coopnth is the Latitate requi ted 


"= 
0 _ 
" 


Example & -# = 


I : 20th; of December wy Ct 
> =D obſerving ener 650 
|. Guardy or Pointers nd. hone Bear S. os 

# 14. 10 1M. ntder the Pole, and at 'the' ſame 

the Foreſtaff, find che Altitnde of the North $i 


> SAM —— fave 


1507 ? "1 

d; T :I, 

*To the Altitude of the North Srar45. = 
y A Dots. from ho Pala hot 


| tie Lctiderinadoyrm nas 54 


4s .44,* 7 
_— F J - & 


The Mehr Com nod. 193 hs, 


> The Deſcription 46d Uſe. 
þ 13 Wag '; 0 ny 


: Gumer's 's' '8 CALE Ez 


h PE REIOY fr i its dick and alfa air | 
> patch of the moſf common and uſeful Pro-* 
- portions, deſerves as generally to be known. 
fUſes, as by its Name : On that account, Pll 
| alittle on its Deſcription, beforeT give you 
of its manifold Uſes; and all az briefand plain 


j 
4 


7 be Deſcription of Gunter's Sea: 


NJ Unter*s Scale, (fo called from Mr. Gunter its 
firſt Contriver) uſually madeof Boxwobd, 
ale, or Ruler ofany Length and Breadth, ' (bur 
mo = 2 Feet long, and r £ Iach broad) on 
i are the Lines or Scales of Numbers, Sines, ' - 
gents, &'c, Of which are 2 ſorts, the long Gun - 
' ſingle Gunter, - ind; the '[tiding Granter ,- on 
| forts are the ſame Lines, though differently 
| the firſt, with Compaſſes, the latter by fli- 


[The Lines moſt yſnal now ſet on Grnters are 
n have their Names at the right band end * 
f, under one m* ks EI cy | 
, 


\ 


« "The Mariners Compaſs R Tifed, 
E £4, Numbers, Sines, Verſed Sines, Tangents, þ , 
dan (for Meridional Parts) and Equal Parts. j 
' 3. The Size Rnmb, - and Tang. Rumb, are þ 
Points of the Mariners Compaſs ; the firſt is fig 
from the left hand towards \the right, , with z 
'3» 4» 5» 6, 7, and 8, at which is a braſs Center4 p 


the latter is figured th 2,3»and 4, ar'Þ 
Center-pinz and thence bath again 2 +ehele 


'*., hand wich 5, 6, and 7; each Point in both L 


where it can, is ſubdiy ided into Halfs and Quants 
theſe 2 Lines are chiefly uſeful in N avigation, 

4» The next under 'Tang. Rumb, is the L | 
Numbers figured thus 3 near the left hand e& 
begins $ x, and on towards the right hand 226 
5, 647» 3, 95 then 1 m the middle, .at which 
braſs Center-pin/; going ſtill on-2, 3, 4, 5; 6,9 
9, and 10, at the end, where is another Center- 
T his Ling isof the moÞgeneral Uſe,and requ 


|  /JargerAccount of it : wherefore take theſe fc jv 
News for the Line of Numbers. | 


Note 1, All the Figures on this Line may pl 4 


ke as they ſtand ;, or be increaſed, or dimi 
fngh 0 ut be in decuple Proportion : "Fharks 
firſt 1 may be counted for. 1, or 10, or 109, 

x000, &c. then the next 2 is accordingly 2, 

or. 200, or 2000,&c., Again, the rſt. 1 ma ji 
reckoned 1 cefith. or 1 hugdredt.,, or 1 thoy 
Part, &c. then the next 24s 2 tenths, or-2 
dredths, or 2 thouſands Parr, &c. So that, -& 

If the firſt 1 be'taken for x, ;the middle I wt 
10, and 2 to its right hand is 20, 3 is 30, 4 
| and Io at the end is now 100-; Again, if che x 


Fil L 
? z+ 4 4,- ul þ 
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routed 10, the next 2 is 20, 3 js 30, andſo on *' 
pk 7 the middle 1 now 100, the pext 2 is 200, * 
| £06, 4 is 400, and 10 at the end is now 1900. 

s like manner, if the firſt 1 be eſteenled for 1 

, the next 2 is 2 tenths, and the middle x is 1, 

F next 2 Is 2, and 10 attheendisnow 10: | 
the firſt 1 be counted for 1 hundred Part, the next 
is 2 hundredth Part, the middle 1 is now 10 hun- 

tedth Parts or 1 tenth Part, and next 2 is 2 tenth 
. s, and 10 at the end i is now but 1 whole Num- 

x or Integer. Y 
(Note 2. As the Fignres are increaſed, or dimini- | © 
id in their Valne, ſo m like manner muſt all the in- 

mediate Stroaks or Subdiviſions, be increaſed, or 

reaſed : That is, if the firſt 1 (at the left hand) 
counted 1, then 2 (on the right hand of it) is 2, 
d each Subdiviſion between them is now 1 tenth 
Irt 3 and fo all the way to the middle r,whichnow 
x0, the 2 next it, is 20 ; now the longer Stroaks 
een 1 and 2, are to be counted from 1 thgs,' x1, 

(where is a braſs Pin) then 13, 14, 15, (fome- 
ne a longer Stroak than rhe reſt) then 16, 17,18, 
and 20, at the Figure 2 : And all the ſhorter 

paks between theſe longer, are now nds þo 
ted for a tenth Part, from the midatle 
*t 2 now 20; from whence the lovger Sb bo 
tween the Figures, are Unites ; thus,'21,- 

,&c. to3 which is30 3 and the ſhorter RF a5 
tween them, each now is + or 2 tenths of an Je- 
w; and ſo is it till you come to4, which now is 

j from whence each ſhort Stroak or little Divi"; 


IN 


I 4s + or 5 tenths of a Vmnite, * | 
4 N 2 Again, 


$4” { 


- 48 
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7 *% "Thed Mariners c obes Refffed, © 
©. - Again, if r at the leſt end be 10,- the Figure 
- - tween It and the middle 1, are common Ten: oy 
the Subdiviſions (between each Figure) are 
| andfram the middle 1 to 10 at the end, each Fig 
is ſo many .Hwnireds.; and between theſe. Figh 
"each longer Diviſion, .are Tens ; and from the! i 
:Qle 1 to 2, each leſſer Diviſion, is a Unire:z fre 
to'4, cach leffer Str oak, is 2 Vnites ; from the fþ 
gure 4 to the end, each ſhorter Stroak, is.5 Vnitggy 
| Note 3, Os the Line of Numbers, "may be col wid th 
|, « Number. of any Denomination : whether Meaſuit 4 to 
= as Inches, Feet, Yards, Miles, Leagues, cath 
Weight ; as Hundreds, Pounds, Ounces, Ge, '; 
Money ; as Pounds, Shilliongs, &s. or Tir 3 y 
- Years, Months, Days, Hours, &c. provided; She 
- the Integer be divided or Iuppoled to be divic d; | 
_; cimally.. 4 F 
I have inlarged beyond my firſt Intention, in 
Deſcription of this Line ; I'll endeavour brey Y 
what remains., . | 
5, Next under Numbers is the Line of Singy 
ginning at the left hand at 25 Minutes, and "a 
thus; 1, 2, 3, &c. tolo; then 20, 30, 40, | | 
to 90, ending at the right hand, where is abi 
Center-pin : theſe Figuresnever change their. Vale 
_" nor Denomination, being here (and in all the it | 
"- Lines under jt) Degrees. b 
From the beginning of this Line to 10 Degt 
each Degree is divided into 1 2 Parts, by grea A 
.. lefſer Stroaks, making each 5 Minmes ; Fol : 
© Degrees t0.20, each ſmaller Stroak is 10 24 
| from 20 to 30, each is 15 9, from thence t6 


* The Mrs c 7; — I FR, 1 
gar 20, but the moſt are 3o mn. each leſſer Syub+ = 
fion 3 and from 6o to 8e, each Diviſion is a De- 
e; 80 and goare ſo near together,that it admits 
one Stroak between, which is for 85 Degrees. 
” Next to, and a butting onthe Line of Sines, is 
7 Werſed Sines, beginning at the right hand (agaitiſt <4 
din the Sines) and from thence figured towards the *-: 
t hand, thus, 10, 20, 30, 40, &c, ending at the * 
frend at about 169 Degrees the Subdiviſions are - | 
s, from 10 to 30, each is 2 Degrees ;, from thence 
09, its ſingle Degrees ; from thenee to 120, ns + %! 
's es : and from thence to the end it's divided {. 
| mee + $. Or each 15 Ainates. 
1-7. Under Yerſed Sines, is the Line of Tangents, 
winging at the lefc end, as the Sines do; y uns 
| by nce- figured to the right hand thus, 1, 2, 3, &c; 
1103 and ſo on, 20, 30, 40, and 45 At the ri Igpt 
\f and, "where 3 is a little braſs Center-pin, juſt u 
Sad even with that in the S:nes ; from thence back a- + : 
yin, it's figured 50, 60, 70, $0, &c, to 89, \ending 
E the left end, where it began at.z Degree : The ' 
Ibdiviſions of this Line, are (for the moſt) like -- 
le of the Snes; ſo paſling that, 1 proceed. 
; Next to the Tangents, and\'under it is the Line 
if Meridional Parts, beginning at the right hand, is 
Sured thus, 10, 20, 30, &c. to the left hand, where 4 
wt Fends at 86 Degrees : This Line, with the Line of p 
SEqual parts under it, are uſed together, and only in 
& part of Navigation, called Mercator's Sailiag < 
uppermoſt Line contains the Degrees of the Me-: 
dian, or Latitude, in a Mercatory Chart; . and'the , 
ver, as the EquinoQtial, the Degrees of Longitude. 
pb N. 3 9. Theſe 
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1 ph os Reftified Q 
MN Theſe Lines now deſcribed, are ſet on 
\. Sliding Gunter, -but not in the ſame. order, beig 

- ſome on one ſide, and ſome on t'other ;, alſo t 

+ Lines of Numbers, Sines and Tangents, are ſet 

| ' ble, that is, one on each fide, as the middle pi 

_Nlides : Which middle piece is ſo contrived, to flip 
- $0 and fro eaſj ly, toſlide out, and to be put _ 
fide uppermoſt, in order to bring thoſe I 

* ther (or againſt one another) moſt. 4 
* ſolving the Queſtion,wrought by the S1; A $8 a 
+ Of which, let this ſhort Deſcription ſuffice ; he. 
* following Uſes will ſupply what's here wanting, be 

ing in a manner Deſcriptions, ""* 


_ —_— 


—_— — 


4" 


I. The Vſe of Gunter*s Scale, both þ angle ' * 
and ſliding. 'n; 


: F: order to a right underſtanding of the Uſis o e f 
| this Scale, it's neceſſary to, number well « 


| them; that is, to find readily a Place repreſenting 'l 
+ any given Number, and that chiefly on the Lirie of 
{ Numbers ; which js as follows. 


PROB, I. 
To [1d a whole Number on the Line of Nags. 


The Rule. 


Ook the firſt Figure of the given Nunber 
| 1 Mong the gured Diviſions, | 


"The Mariners Compeſ; Refhified. 199 1 
"For the ſecond Figure, count ſo many Tenths _ © 
dC the longer Stroaks) from the figured Diviſion, . 
| ” the right hand, as are' Unites in the ſaid 

igure. 

Then for the third Figure, count from the laſt 
itt (repreſenting the ſecond Figure) ſo many 

F Stroaks (or Centeſins) as that Figure hath 


\ in like many for the fourth Figure, connt 

k the laſt Centeſm, ſo many thouſands (or leſſer 
oaks) as are Unees in it ; and ſoon for more 
res, though four Figures or Thouſands, are as 
Wy as well cane diſcerned on a two foot Gun- 


8; This done, the laſt place is the Point where the 
pounded Number is repreſented. 
*ſ: Example 1. 
'4 Þ nd the Point in the Line of Numbers that doth 
ent 12. 

Wording to the Rule above, I take the Diviſior on” 
_Fthe figure 1 (in the middle of the Line of Num- 
Cites) for the*firſt figure of 12, the PrONenee 
1 N mber ; then for 2, the ſecond figure, 1 count two * 

I | agar (or longer Stroaks) to the righrhand from 
e ſaid Stroak at x ; and this laſt is the Point re- © 
NN Ges 12, Where (moſt commonly) is a ſmall 
als Center-pin, being often in uſe. 
1 Example 2. 
£ woſe the Point repreſenting 22 on the Line of 
'x: "16h were required to be found. 
1 © The firſt figure in the Number 22 being 2, I take 
& Diviſion at the figure 2 for it; and for theſe- . 1 
* N 4 cond. 


3 The Mariners Compaſs Ret 
F7 :co6d Fi zare being, 2, I count 2 Tentha 6 d 
.” and that. is the Point repre cnting 22, at bo \ 
ſome Gunters). is a bra ter-pin. 
Example 3. 
F deſire to knaw the Point on the Line of Num 
that doth repreſent 144. 
© The firſt Figure being 1,1 takethe Divitoag 
middle 1 for it ; the ſecond Figure being 4, Le 
4 tenths pnwards3 and from thence count 46 
. teſiys further for the third and laſt Figure ; thigh. 
place is the Point repreſenting 1 44. x a 'T 
Example 4 L bY 1 
© _ Let it be required to find » on 6 Line of Nut | 
' Point repreſenting 1728. 3 
-. ©» For the firſt Figure 1, take the middle x x 
' ſecond figure 7, count (as before) onward 7 £ 
» and thatis 700; then for 2, the third hl 
2 Centeſms from, the laſt, and ir repreſents 
laſtly, for the fourth figure 8, eſtimate 8 tho! { 
Parts from. the laſt ; This Point laft found, 1 
ſenteth 1728, 


Rn 
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_ PROB, 1I. F 
To find a Fraftion, or broken Number, on t ic inf 
of Numbers. » 


He Fractions to be found on this Line, ought 
ways. to be Decimal : 5 as theſe, 1,01, 0 
+» 021 093, &c.. that is, 455 I, 5c 3 ITE! 7 
7575, ©. either of Inches, Feet, Yards, Miley 
- the like; alſoin Weight, or Time, or ay 
| PE MEE Rn whatſoever, . 


that all other” FraQtions muſt be reduced into © 
mals, before . they can be found on the Line of = 
rs3 and being ſoreduced, they areexp! MO 

Jound upon this Line, as whole Numbers, by the 

in Prob, I. and needs pg Examples 

b nes 
; .PROB. II. «: 
perform Multiplication by the Line of Numbers: 
E The Rule # ; | 


BS + is to' the Multiplicand, ſo.is the Multiplier 
; £0 the ProduR. ; 
dw to work this or any Proportion on the Gun- 


this 1s | 
: A general Rule : 


1 30 the Compaſſes from the firſt Term to . 
cond. | 
þ. That Extent (in the Compaſſes) laid the --_ 
e way from the third Term, will reach to the _ } 

wth Term, or Thing required. 


7  _ Bythe ſliding Gunter, thus ; 

£4 Set the firſt Term (counted on the ſliding or - 
ule piece) right againſt the ſecond Term, coun- 
100 the fixed piece. 
2. Then ſeek the third Term (always on the 
le the firſt Term was counted) on the ſiding part; 


Lagainſt it, on the fixed part, is the fourth Term 
bing required. | 


Example 


ples. 
; 8 nudeplied b an Bf 
"Ry, Or ' Propartion, is this ; »j 
| 744554 ſais 49 the Product... 
." Or it bs, 
As1isto 4, ſois8 to the Produdt. 


1, By the Gunter with Compaſſes. - 7 
- Extend the Compaſſes from 1 to 4 that. E 

' fetfrom4 (the fame way), reacheth to 32 ao 

fqudt of $ multiplied by. 4. bs. 


Or, the Extent from 1 to 4, being laid fi rol 
reacheth to 32, the Produtt, .as before.  * N : 


2. By the ſliging Gunter. . 
Set 1 (at the beginning on the middle or th 
piece ) right againſt-8 (on the fixed or aut 
WE ece).z then againſt 4 (on the firſt) is 32, (or 


nd) the ProduCt required. + 3 


Or, ſer 1 (as before) againſt 4,. then aga 
(on*the firſt) is 32 (on the ſecond), theP rod 
bs. | > as before. 'F 
| Example 2. | "F 
What © is the Produtt of 16 multiplied y 5?) 
The Proportion to work it by, is this : ; wi 
AS 1.15 0.5, ſo is 16 to the Produtt. Ms 


By Gunter with Compaſſes, thus x; D 72 
The Extent. from 1 to 5 reacherh from 16 te 
the Product required. 


By ſliding -Gunter, thiuz 4 

Set '(on the middle piece) againſt 5 
outſide piece); then againſt 16 (onthe Ny 
veg the ſecond) the Product required, 


; o 
# " n | 
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p PRO B. 1- | 
" erm Diviſion by the Line of Numbers. 
+ The Rule or Proportion, is this ; 
þ je Diviſor i is to 1, ſois the Dividend to the 
yotient. 
| Example 1. 
þ Divided be 5, and the Diviſer 4 ; ww i 


E) ſo 6 this, the Proportion is 3 
j4is to 1, ſo is'64 to the Quotient. 
” By Gunter with Compaſſes, thus ; 
FExtent from 4 to 1, 3 TT (the ſame wi) - 
þþ reacheth to 16, the Quotient required. - 
ſliding Gunter, thus ;, 
(on hers middle piece) 2gainſt I (on the. 


piece); then againſt 64 ont the firſt) is 16 
fſecond); which is the Quatitn t required. - 
_ Example 2. | 
b How often is 144. contained in 1728 ? 
*F To do this, the Proportion is this ; 
Ke h $14.4 1$tO 1, 'ſois 1728 to the Anſwer. 


i i By Gunter with Compaſſes, thus ; 


235 the Quotient or Anſwer required. 
K I By ſliding Gunter, thus; 
be the middle piece) againſt x (on.the 


then againſt 1728 (on the firſt) is - 
a the rod), i which is the parent re-. 


ROK 


i 


Extent from 144 to 1, reacheth from 1728 | 
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PROB, v. 


£8 0 reduce 4 vulgar Fraition to a Decimal, 
Line of : Numbers. 4 


bs, 4 


To perform thu, the Proportion us thus ; % 


S the Denominator of the given Fr: 
its N RENEE, ſo is I to the Decimal 
required. y 44 
| Example. | | 
- Suppoſe it be required to reduce +. (a Vs CY Fn 
3to s Decimal Fratt;on : : 


Note ;, A Decimal Frattion hath for its De 
nator a I with as many Cyphers-as its Nuny 
hath places: And the Proportion to find i its) 
rator, is thus ; þ 

AS4isto3, fois 1 to the Numerator of t 
cimal Fraftion required. ' I 


1, By Gunter with Compaſſes, thus Ry 4 
The Extent from 40D 3 reacheth (the f: me! 
from 1 to 75, - or +» the Decimal Fra 


| quired. 


2, By ſliding Ganter, thus 


_ Set 4 (on the middle piece) againſt 3 (on 
outlide piece) 3 then againſt z '(on the ry 
or -£- on the ſecond, the Decimal Fra 


-quired to be found : So that 75 or 4 is eq 


| +: 


* a8 
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| - PROB- VI 
tional Proportion, : or G eomerrical Progreſſion”, 
th. wnto two given Number + To \find «3d, 


5th,: &c. Number in 4 Continued. Proper 
' Line of Numbers. © a 


be Analogy by which it i efefied, 41 this TED 
he firſt Number given is to the ſecond, fo is. 

the ſecond 10-4 third 3: 40d fo.is-that third to 
th; and-ſo is thatfoutth to a fifth, Es... 

3 modes walk SN 

bthe two Numbers givembe 2 and 4, unto which 

wred to find a 3d, 8 4th proportional, &C. 
the performance hereof, the Rule is thus; . 
2 iSto 4, fois 4 to a gs ſd is on 34 tO 2 


© 


- F By Gunter with Compaſſes, this : c:; 


eExtent from 2 to 4 reaches from-4 to 8, the 
-and from$ to 16, the. 4th; and from 16 to 324 
þ proportional Number; and ſo on toas many 
y pleaſe : So that 2, 4, 8, 16, 32, &c.-are 


ders in continued Proportion Geometrical, as 
quired. 


By ſliding 'Gunter, thu ; 


I 2 (on the middle _ to-4 (on the next 
viece); then againſt 4 (on the firſt) is-8 (on the 
I) for the 34 Proportional 3 and againſt 8 (on 
It) is 16 (on the lecond), the 4th Proportio- 
and inlike manner again, 16 is.32 the FbPro- 
0 ona), as required. 


PROB, 


-— 


4 


#. to6 The Mirimers Compaſs Rettifiel: 
i S RG ,PROB. VI. | 4 
| Of tbe Rate of 3 direit, or 3 Numbers giveny| 
- 4tb an Dirett Propertion, by the Line of Vum 
The Analogy whereby this is performed, is thy 

S the firſt Number is to the ſecond, | 
third to the fourth Number required." 
4 Of 06-00 Example 1. "3" 
© If the Diameter of a Circle be 7 Inches, and 
enmference thereof 22 ; hat i the Circumfet 
Cirele, whoſe Diameter i 14 Inches? 
"Toperform this, the Analogy is thuss* 
| As 7 is to 22, ſois 14 to the Civ unter 


\ "By Gunter with Compaſſes. | | 

The Extent from 7 to 22, laid (the ſan 
from 14, will reach to 44, the Circumferency 
Circle, whoſe Diameter is 14 ; which was regi 


&+ By ſliding Gunter, thus +, 
. - Set 7 (on the middle piece) againſt 22 (« 
outlide piece) then againſt 14 (on the firſt} 
(on the fecond ) which is the Circumf R 


| Example 2. 4 
if the ot 6 9 of a Circle be 3.14, 
Diameter 1 , will the Diameter of an her 
be, whoſe Circumference is 4.4. ? k 

. The Proportion is; ' Wo 

As 3:14, 15 to 1, ſos 44 to the Diamelt 


F "The Maine: Coby Ks 26 op ot | 


by > + By Gunter with Compaſſes thun+' - 


tent from 3.14 to'r cnc to 
{ Diameter required: s 


By ſoding Gunter, tw 3 iy wh Ro = 4 . 

TI 14 (onthe. middle piece )- apainſt ' 
[the our ſide piece) ; and then'a Ws oe (on -/4, 
|) is 4 (on the ſecond ), which is the Dia.  * L 
Ii Tir at | 

; In_the Rule of 'Theee Dirett ;/ the 38 - Þ 
er. be greater. than the 1, then il} the 4b EC 
xr: be greater than the'24: Bur, © 
he 34 Nuniber be leſs than the 1 2 then the | 

els than the 24... 


WR 


0. Acres WY 7 og worth 2.5 Pound a Tears 
wh a Tear will 54 Arres be worth ? | 


do this, or any Queſtion.in the Rwle' of 'Three. 
| in the hs pr let tbe: firſt and third * 


or Terms be of one Kind or Degomina-. . 
Ind in this it is, 


l 30 Acresis to 25 Pound, ſo is 54 Acres to 45 


Fer by Gunter wah Compaſſes; 

| {Extent from 30 to 25, reacheth from 524 to 
& yearly Rent required. ; 

} "Alſo, by ſiding Gunter 


vg 30 againſt 25,then againſt 54 (on the firſt) | 
(on the Iy as befgre: ; 


# \ 


"TP A 


7; 


'- 
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* 4. By this time the Reader is ſo well acquaint of 
« I "ay orking a Proportion of the Line « 

 Compaſles, or whhopt, Wer-Les | 

8; Y ESE els it in words, being ever the 

© Heneeformard you ſhall haye only the Proport 

Leaving the manner of its Operationt 


. except in caſe where the Working! 
 Honyi went before. Y 


F A, PR O'B. VIII. 28 

{ Of te Rule of Proportion" Inverſe, or thres M 

}"h ro a fourth in an Iwoerſe Pr or08 
hackpard Rule of 3) by the Line of N | 


N this Rule you muſt note ; If the 24 


be greater than the 1 f,then will (ne 4 
than the 24 - But, 


+2, If the:3s be lefs than the firſt, the 4 bi 


d tc Queſtions of the ba 
 Rute of 3, eſe ion is thus 3 C: 
As the third Number is to (he ſecond,” 
- fiteo the fourth. 
Example. ; 
"F7 2 Pioneers make a Trench in 48 Hows | 
7, De Can 54 Pioneers make it ? ] 
.- By the Directions above, this is the Propotti 
As 54 Men is to-48 Hours, ſo is 72 Mel 
+ Hoary; the Anſwer to the Queſtion; From n 
/ youmnay conclude, that 54 Men will perforn 
A ay 64 hours, as 72 Men in 46 hours.- © 7% ; 


 £ \ 
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- The Mariner TT Refified. '2 a) 94 1 
licate Proportion, or 3 Nu hors given ; to fitd 
| 4 _ a Duplicate Proportion, by the Eine of Num ; 


5 Jis Rule is chiefly uſed if on Lines 2: 
* ro Superficies, &c. -Wherein the ict and ſe- b: 
f Term are tO be of one Kind or Dedominatioe. _, | 
Example 1. : 
j F the Diameter of 'd Circle be 1, and. 'its WSnnYt 
wntent 0.78539 3 IF bat's the Content of a Circle, * 
& Diameter is 14? 
« ok this, the ficſt and ſecond Terms ( by .. 
Note above) are to be Lines 3 that i Is, the Dia» - 
s given 3 and then; the Proportion is thus :.* =; : 1 
ks 1 isto 14, ſo is0.785 to a 4th ;, and ſob thas + 
to the Conterit required, -.” 


* 


A By Gumer with Co mpaſſei._ F 
; The Extent from 1 to 14, Oba from 078 \ NP 
4 and the ſame Extent laid (the ſame way) > 1 
n 1 1, reacheth to 154, the Content required-. YN 


x By the ſliding Gunter, 4." | 
| ring 1 (on the middle piece) right 
the outſide piece); then againſt op$5 
9.1811 (on the ſecond) x. and aga. * 
) is 154 (onthe ſecond), the Gaſtent required. © 
Ex ple > I gd 5. © - 4 
th Doquneter of FCirdle be 7: * and its 
{38 is the Area of 4 Circle, #hoſe Diane 
74 27 Anſwer, 12. *F' 
ry z 987 is 012, ae ak ; and fo 66: YN 
| $3 4 


4 


A 

. 70 
*\** of 

"x 3% 


YR 


4 RE OY « 
35 ” _ i" . ” «4 44 Bhd * 3 ” pI. Pts % "i 4 4 
$7. - ” IJ 4 v og 
__ SW , of ©.*& 7 
4G +. F4 ; 
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To Example 4 bw 
if the Diameter of a. Circle be 1, and its 4 
0185 393 What t5 the Diameter of a Cirele,'\ 
Area is 154 ? Anſwer, 14. 
In this the Proportion 1s of Superficies tol 
| which 3 is thus ; - = 
, As Areao. 785 i is to. Area 154, ſo 1s ſquare of tio 
- *ameter 1, to ſquare of Diameter required. <©Þe 


F ' By Gunter with Compaſſes. . | mf 4 
+.» The Extent from 0.785 to 154, reacheth from 
to 196, the ſquare of the Diameter required; © 4 
Then divide the ſpace between 1 (always th 
#:.,dle 1, if the number of places be odd ; but if 
: "the firſt 1) and 196, into two equal parts, The 
..., In the middle reſteth at 14, the Diameter'0 
b . Circle, whoſe Area is 154: 1 


By the ſliding Gunter, 


| 44 
Bring 0.785 againſt 154, and againſt 1 (oa 
firſt) is 196 (an the ſecond) ; then find them _ | 
 - between 1 and 196, which is at 14, ths Diat 
p." S before. . = 
4 Example 4 8 
The- Ds of a Circle Fins I. and iet-1 
0.785; What # the' Diameter of 4 "Circle; | 
\Hrea is 112? Anſwer, 12. £48 
For, a$0.785 ist0112, fois 1 to 144 3 "then ' 
dle between it and 1, is at. 12, the Diameter! þ 
= quired. ; 
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4 "PROB. X + 
(” riplicate Proportion, of 3 Numbers given ;; to find 


p4th in 4 Triplicate Proportion, by the Line of Num 
no. 


PHis Problem concerneth the Proportion of Lines 
FH to Solids, and the contrary ; in which, evyer- ' 
Dio moors the firſt and ſecond Term to be of one 
tion. 
Example 1. 
| s an Tron Bullet weigh 9 Pounds, and it: Diameter ©: 
Lnches ;- What 1 the eight of another Iron Bullet, 
: Diameter «6 Inches ? - 
To perform this, the firſt and ſccond Terms are 


be Lines 3 that is, the given Diameters, and then 
þ Proportion i is thus ; 


4s 4 isto6,ſoiss to.13,5; andſois13.5to20,2, © 
Q bs 20.2 to 30.3 that 1s, '30 Pounds '3 Tenths ” 'Y 
5 Pound ; which js the Weight required. | 


| # That is, By the Gunter with Compaſſes 
The Extent from 4 to 6, being laid 3 times from 
{will reach to.30 Pounds 3 Tenths, the Weight re- 


And, By the ſiding Gunter thus ;, 


{Set 4 againſt 6, and againſt 9 on the Firtt i is 13 5 

Wn the Second ;, then againſt 15.5 on the Faft is 20.2 

in the Second ; and againſt 20.2 on the Firſt is 30-3 
lthe Second ; that is, 30 Pounds 3 Tenths,as before. 
Example 2. \'L 
«If an Iron Bullet 1 Inch Diameter weigh Pound 
$7406 Parts ; What i the Weight of another, _ _ 4% 

d | . | 


pa 4 » "a, ? ” = { J ys 
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Diameter is 4 Inches,. it being of the-ſame 
Anſwer, 9 Pounds. For, 

»* As1istog, ſois0.1406 to0.5633 and bal DS 
to 2.25 and ſo. is, 2.25 to 9 Pounds, the Well 
required, 


Example 3. 


If a Gi 6 Inches Bore require 11 Pownd of Pon 
How much will ſerve a Gun 4. Inches Bore ? Anf 
' Pounds 3.25 parts, For,” 


AsSGto 4, ſois 11to7.3; and ſois7.3 to; $ | 4 
and ſo'is 4.85 to 3.25; which is Pounds 3-25Þ 
of a Pound, or Pounds 3+ 


Example 4-  \ 


if an Tron Bullet 1 Inch Diameter wt 
. 0.1406 parts; What Diameter ſhall that be_ 
moſh [ Pound of the ſame Metal ?. Anſwe 
s? | For, i 
As 0.14061s to g, fo is 1 to 64, the Cube 6 
Diameter required ; then divide the ſpace be ce 
1 and 64 into 3 equal parts, and the foot int 
. firſt + part (from 1 reacheth to 4, the Diamete 
the Iron Shot weighing 9 Pounds, 


4. 


-A) By 
| > 


"The Mains Compaſi ReSifed.” To ; ” | 


The Vſe of the Line of Numbers Common: | 
h called Gunter's Line) in meaſuring Super» | 
cies, as Board, Glaſs, Land, &Cc. and So ids, _— 
« Ws 7 ember, Stone, Ganging, &c. | 


PROB. LI 


Lreagch and Breadth of any Square, or long Square 
ries grven ;, to find © Area or Content thereof. 


The Proportion # this ;, 


Þ; \'s 1 to the Breadth, ſo is the Length to the 


2 ” 
4 a 


4 


i 


——_— 
Example 7. 
uperficies, as a Board or Plank, be yiven ts ts 
eee oe the Breadth thereof 14 17, Inches, and 
Length 61 Inches : What « the Content of ut ? 
wer, 915 Inches. For, . 
A hy 15, fois 61 to g15 Inches; the Conteng 
ure 


Note; Such as the Breadth and Lengths, ſuch is 
FContent ; ſo thar if the Breadth and Length be 


7+ F "e ” Fox. 


4 
i = 
- 


#- A, £L 
£8; 
d : 
wy o 
ST 


it, the Content. js Feet 3 if+ Perches, then Pgr- 
y, Cc. | 

; Example 2. 

4 | Place of Wainſcor, in form of a long Square, 
fe Length is feet 15.5 Parts, and Breadth feet 2.25 
"bar is the Content ? Anſwer, Feer 34.56 


$1 is tO2,25, ſ0/j is 15-5 tO 34+ 36, the Content op 


= 


1 


fo 
"7 


"end 0 2 T1 R. * 


bs 


, 
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C,a33Þt-R-OÞ) iſ. ; TH 


” The Breadch:und Length of 'a Superficies give in an 
bs  'kendof Meafure ;, to find the Content thereof im aia* 
| ther kind of Meaſure, © © ww . 
To do this, the Proportion is thu; 1 
S the other kind of Meaſure is to the Breadth WS 
ſo is the Length to the Content. ' _ 
# Example 1. ww 4 
A Plank or Beard 15 Inches broad, 61 Inches lol; 
E HT demand the Content of it in Feet ? Anſ wer,Feet 63x. 
1 Parts. EY 2 
- -In a Foot ſuperficial, or a ſquare Foot, .is ww 
fquare Inches, and therefore the Proportion is thy, 
'- AsS' 144 isto 15 Inches, fo is 61 Inches to Fra 
6.35 Parrs of a Foot. F os 
Ho Example 2. -.. 
A Piece of Land, in form 4 long Square, wi 
.Breadtb being 30 Perches, Length 183 Perches; W F 
& the Content in Acres? Anſwer, Acres 34.35 Parti. 
For 160 Perches is in an Acre; and the Propot-=lf 
"tion is thus, - | "i" 
i..As 160 is to 30 Perches, ſo is' 183 Perches to 
cres 34.35 Parts of an Acre. .. © + _ 
Example 3. 8 
A Piece of Painting, in form a long Square, 1 (a 
breadth, 'Feet 3.5, and Length 21 Feet ; How ul 
fquare Yards is the Content? Anſwer, Yards 8M 
Parts.  '*- _ 
. For 9 Feet-being a Yard ſquare,the Proportions 
nu0s 53. *© ., « 121/88 
\, AS9Þsto.3.5 Feet, ſo is 21 Feet, to Yards dui 
Parts. 93: Eras P ROME 


wax 1 , 
4 - 


. 
þ * 


L 
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. 4 A 
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s 
4 
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1 PRO B. . Ul, ; 
þ Freed of a Superficies given in one kind of Mea- 
we, and the Length in another 7, to find the Con- 
nent 511 the greater Meaſure, 


| To do this, the Proportion ts thas ; 
> \$ the greater Meaſure is to the Breadth, ſo is 
b k the Length to the Content required. 
7% Example 1. | 
4 Y Aden 4 Board 10 Inches broad, and 20 Feet long ;; 
[demand the Content \in Feet ? "Anſwer, Feet 16.6 
mebs of a Foot. 
T For the-Proportion is thus ; 
| ZE I2 is tO 10 " Inches, ſo is 20 Feet to Feet 16.6 
enths. 
Example 2. 
v1 4 Board or Plank be 15 Inches broad, and 27 Feet 
; What i the Content of i it tn Feet ? Anſwer, Feet 
a” 4.75 parts of a Foot, or 33 3- Feet. For It is, 
tA I21Sto 15 Inches; fo Is 27 Feet to Feet 33. 7s 


T 4 Example 3. 
4 \Board 74. Inches broad, and 294 Feet long; 
's the Content in Feet ? Anſwer, Feet 18.4 
kebs, For it Is, 
As 12.is t0.7.5, ſois 29.25 to Feet 18.4 tenths. 
# Y Example 4. 
A Plot of Land (in form a long Square) whoſe 
Ireadth is 30 Perches, and Length # Chains 15.25 
7 d by , (meaſured by a Chain. of 4 Perches in 100 
| YT I, demand the Content thereof 'in Acres ? 
UMer, Acreg 11.4 tenths. For it is, | 1 
0:93. W23 ACS. As 


AM. 


"The Compaſs Reftified. © 
As 4ois to 30 an 6. ſo is Chains t5. uy to 4 


z 


1-4 penths of an ACT. 3, 


ig p R OB, IV. ." "i 
3 The Rreadth of a Superficier given , to find ww , 
” ' Sn Length will make a F vor, 4 Yard; a Perch) 
| Acre, &c.' 
| To ao this, OS this WES wakes 
S the Breadth i is coa Foot, (a Yard,&c. <) 
*a Foot, (a Yard, &c.) to the Lengrh, Whi 
, Will make a Foot, (a Yard, &c,Y \ 
/ Example be 
If a Board be 5. Inches broad ; How much in | I 
'will make a Foot-ſquare'? Anſwer, Inches 1,2 tes 
. of an Inch, = 
For the Proportion 1s thus ; - : 
AS7-5 isro 12, fois 12 to Inches 19.2 cenths, 
Example 2. ; 4 
A Plank 30 Inches braad , How much in # 
" \ make 4 Foot ? Anſwer, Inches 4% tenths of an Indi 
For it is, Be 
As 30 Inches 1s to 123 ſo 1s 12 to loches. +l 
temths. #5» W | bad 
" Example 3 3. | 4 P: 

A Pain of Glaſs being in Breadth feet-2.5 tema 
How much in length will make a Foot : - Ann 
0006s of a Foot. For it ls thus, 

* ASZ.5 1510 1 Foot, ſoisT Foot to ©. 4tenchsef 
Foot. .-: -- ELIE | 8. 
- Exodlinde & | 

A Piece of Matring being 27 Inches broad ;\ 

much in length will make a Yard ſquares Anſmer 
ne or 4 Feet. 2h it 18 wad 


# 
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J 27 Inches is to 36 Inches, ſo,is 36 Inches to 48 - 
"But if the Breadth be given in Feet ; that - 
| £27 [nches, it be'2+ Feet, or 2.25 Feet : Then 
thus 3 
[2:25 isto 3 Feet, ſo 1 1s-3 Feet to 4 Feeti in length 
ke 2 Yard: ſquare. 
F "3. 
” {38 4 55 IT, 
he Diameter of a Circle given ;, to find the Cir- 
| curference. 


The Analogy or Prop! Wrion # tha ;; 


$1 is to 3.142, ſo js the Diameter co its Cir- 
x cunference. 


Example. 
the Diameter of a'Circle be 15 Inches : Wha i is 
[Circumference of it ? Anſwer, Inches 47.12 


For, | 
1 is to 3-142, ſo is 15 Inches to Inches 47.12 
PROB, VI. 
C ircumference of a Circle given, fo find Hs 
pi Diameter. 
T p. . The Proportion ſtands thus ) 


9 3.142 is to, ſol c the Circumference to its 
Diameter: 


” 


Nj 
+b _ 
< Sw 


R Exwple. | 

b c ircumference of a Circle bring 4.4 Feet ;, What , 
Diameter thereof ? Anſwer, Feet 1 4. For it is, 
3-142 is to 1), ſo j Is 44 Feet to Feet 14: 


PROB. 


of 
, 


> LPROB,,vl.. af 
The Diamet er of 4 Circle given ; to find its f 4 
fictal Content. 19 


1 


The Analogy i thus ;, 


S 1 is tothe Diameter, ſo is 0.7854, tou 
Number, and ſo is that 4th to the Super i F 
Content required. i 
Example. -f 
The Diameter of aC ircle being 15 Inches ; 
the Content of it ? Anſwer, Inches 176.7 remby, | 
For It 15, i 
As 1 is to 15, ſo is 0.7854 to 11.78; and / 
12.78 to 176.7 the ſuperficial Content require ' 


PROB, VUL 


A 
The Circumference of a Circle being given, to find 
ſuperficial Content of it. "#15 


Toe Proportion is this ; 
$1 is to the Circumference, ſo is 0:ojyy 
a 4th ;; and ſo is that 4th to the Superkk 
Content required. 
Example. 


If the Circumference of a Circle "Ra 44h 
What's. the Content * Anſwer, Inches 154. oP 
of an Inch. For it is, 

.. As 1: 1s to. 44, {0 is 0.079 $$10 3-50 
3 500 154.06, | RY 


ceo "of 
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$76 Vſe of the Line of Nimbers in  Fatid 
of 7 fore, ſuch as Timber, Stone, Genging Cc. 


PROB. I. 
fs ſquare Solid given-in Inches, to find hoy | 
T8 much im Length will mak; a Foot ſolid. 
X | i The Proportion 4s thus : 3 
[5the given Side isto 12, ſois 12 toa g#hN 
{ber ; and ſo is that 41h Number zo the Let 
red to make a Foor-ſolid. 
Example T. 
quare Piece of Timber or Stone, whoſe Breadtb and 
each 8 Inches, How much in Length will 
; qot-ſolid ? Anſwer, 27 Inches, or 2 Fget 3 1 
IS, 


$$ is to 12, ſois12 to 18; andſoi is 1$ to 
inches 


/ 


' Example 2. 

F000 Piece of Timber or Stone, whoſe ſide i 

lier or 2.4 Inches, How much in Length will make 8 
F? Anſwer, 3 Inches, For it is, 


24 is to 12, ſois 1206; and ſois6t03 


<a ; Ss 
P'R OB. Il. 
Side of 4 ſquare Solid given in F oot- meaſure, (which 
"$8 the Decimal Foot, or a Foot divided into 100 equal. . 
F bt); ; FO find bow much in Length will ygake 4 Foo” 


b- l The Proportson 3s thus > 
22A $ the given Side'isto x, ſo is 1 to a 4th Num-' 


A. ber ; and ſois that 4b Nurber to the Length 
ured to make a Foot-ſolid. Exam 


-_ 
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Example. 
A ſquare Piece: of Timber, whoſe Side is Fur 
Parts, How much in Etngth will make 4 Foote 
Anſwer, 0.433 Parts of a Foot. For it is, © 
AsS1.52 is to1, ſois1 to 0.664; and ſoivg % 
to:0.438 Parts of a Foot. £ 


PROB. Il. 


The Breagth and Depth of a Solid, whoſe two i 
"(1 quay Long Squares, being given in Inches, or 
meaſure, to find bow much jn Length will make «f 
oy # 
* ith, 6 .*The. Proportion for Inches is thus ; © | 


Af 12 is to the Breadth, ſo is the Depth toj 


Number : Then, þ 
As that 4th Number is to 12, fois 12 i 


C 


Leveth in Inches to make a Foot- ſolid. 20 
2. The Proportion for Foot-meaſure thus ; 


As 1 js'to the Breadtb, fo 1s the Depth o | 
Number : Then, ' ig 
As that 4th-Number isto 1, fois 1 to the. 

in Foot-meaſuee to make a F oot- ſolid. 


. Example n, Fl 1 

A Piece of Timber or Stone, whoſe Breadib T' t 

Inthes, and Depth 19 Jnches ; How much #6 | 

will make a Fuct ? Anſwer, Inches 8.26 parts. For if 
As12isto 11, ſois19to 17,5: And then 
As 17.5 15to 2, ſo is, 12 to Inches 8. 26 Par 
$engeh to Make a F oot-ſolid. | | 


« GM 


7 by The Mathis Compſt Ref ms 
-» "Example 2. = 
"LPicce of Timber, in Breadth Feot © 

Ji ep Parts ;" How ma jus Le 
"S. oe orenh ? Anſwer, Feet, I, ' 


Ye 3 


T is to 0.75, fois 1.25 to 0.94 :* 


i $0,94 isto 1, {ois 1 to Foot 1.06 Pitts 
—Wmke a Foot. 


PRO B. Iv. 


te of & ſquare Solid, and its Length being gives; 4 
to find. che Content. . 


Hen the Sideis given in Inchis,aodength 
; in Feet, the Proportion is thus, 
[12'is tothe given Side, (6 is the Length to a 
lumber ; and fo is that 4th Number to he. 
nt in Feet. | 
; When rhe Side and Length are both given in * 
ſure, the Proportion is thus ; 

15 to the given Side, ſo is the Length toa - . 
Number; and fo is that 4tþ Number to the 
tent required. 
g | Example I. 
= þ ſquare Piece of Timber, whoſe Side 3s 9 Inches, 
Length 35 Feet ;, How many Feet of Timber in 
wt Anſwer, Feet i985 Parts, Forit is, 

12'is to 9, ſois 35 to 26.4; and ſois 26.4 to 
19.85 Parts. 


Example 2. 
UPice of Timber 16 Inches ſquare, and 28 Feet 
; How much is the Content ? Anſwer, 50 Feet. 


i, 
, As 


5 
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As 12 to hy ſo is 28 to 37-43 and fo is: 
$0 Feet. St | 4% | 
| - - Example 3. ; 4 

A Stone, feet 2 75 parts ſquare, and feet 7.x6 
| long ;, How much u the Coment ? Anſwer, "Y 
parts. For It Is, bo 
 As1 t0 2.75, ſois 7.50 to 20.6 3 and fois: 5 4 
feet 56.52 parts. b. 4 

PROB. V. 
The Length, Breadth, and Depth of a ſquare $ 
'... . being given, to find the 0 Content," q 
F the Breadth and Depth be given inh 
| I and. the Length in Feet, the Fropt by 
thus ; a | 
As 1215 £0 the Breadth, fois the Depthtc 
Number.: Thea ſay, 
As 12 is to that 4th Number, ſo is the ls 
Feet: to the Content in feet- | 
2. When the Length, Breadth, and Depth 
oglyen-in Faot-meaſure, then the Proportiot 
2; As 1 is to the Breadth, 10 is the Deprht 
Number : And then again ſay, 4 
As 1 15 to that 4th Number, fo is the Len | 
the Content 1 in. feet. .. + 
Example 7. 


If a ſquare Piece of Timber be in wk ig 
© Depth 11 Inches, and, 20 Feet long ; How mus 
Solid Content ?! Anſwer, Feet 29.03 parts. 
thus ; £ 
As 12.to 19, iis 11 to 17,4: Then apy 
As$;12:to,17.4, 10 is 20 to feet ON party 
Content required. &: 


TY 


= Py” o 
by = - 
--v LE. 


IE * Pxankjite 4 2, 
Stone 20 Inches broad, 13 Inches deep, al Fm 
; Or 15+ Feet; How much u the 'Contemt ? 


, Feet 27.5 or 27 feet, For it is, 
iz to 20, ſo1s 13 to 21.67 : And then, 
[2 to 21.6710 is 15.25 to 27.5 ; that is27 4 feet? 
Example 3 


#1 Piece of Timber, Xa 1.25 broad, foot 0.56 
much t# tbe Content ? 


1d. 36. feet long, How 
z feet, For its, 


| xr, je 2.5-20 parts, 4 
115to 1.25, ſo is 0:56 to 0.70: pros N, 


| is to 0.703 ſo is 36 to feer 25.2 tent 


Wen ov. 
| Didmecer of a Cylinder given, to find bow much 


- inlenpth will make 4 Foot- ſolid. 
the Diameter be given in Inches, the Propor- 


tion'is thus ; 
the giver! Diameter isto 13.531, fois 12 toa 
Number ; and fo 1s that 4: /Number to the 


th required to make a Foot-ſolid. 

L When the Diameter is given in Foot-meaſure, 
4 Proportion i ts thus ; 
FI the given Diameter is to 1.128, ſo is 1 to 24th 
ber ; and ſo is that 47+ Number to the _- 


th will make a Foot-ſolid. 

; Example. 

Jround Piece of Timber, or Stone, being 1 5, Inches, in 
er; How much in Length will make 4 Foot-ſolia ? 


ſer, [Inches 9.78 parts of an Inch. Fort is, 
815 isto 13.531, fois 12 to 10-75 3 and fois 


5 to Inches 9.78 Parts. C 
But 


4 


"EX. 
+ & + 
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_ But ſuppoſi ing the Diameter of the ame 0 
ken in Foot-meaſure,then it's Foot 1.25 partsz] 
how ay will make a Foot ? Anſwer,  Fook 
parts 'of a foot. 'For it is thus ; -\3-M 
As 1:25 is to 1.128, f6 js 1 to 0.905 i 
" ©.905 to foot 0,815-parts. 


| P.ROB. VI. 2 
The Circumference of a Cylinder given ; to| 
miich in Length will make a Foot -jlil7 


I. \ Hen the Circumference Ny. given in 
the Proportion is 3 Þ 
As the Circumference is to 42.54, ſo is 12 
Number; and ſo is that 4th Number to thel 
required to make a Foor- ſolid. * 
- 2. Bur if the Cir cumference be. given i 
- meaſure, then the Proportion is z i. 
As'the Circumference is to 3.5454. ſo is 14 
Number,; and fo is that 4th Number to chel 
to make'a Foot: ſolid. Wi 
_ Example. 3B 
| If. «row Stone, or Tree, be 44 Inches beat " 
much in Length will make a Foot ? w—_ 
$1.22 parts, For it is, / 
AS 44 t042.54,10is12 to 11.52 5 and folg 
to Inches 11.22 parts of an inch. F 1 
But ſuppoſe the ſame was meaſured by Foot 
fare, and the Circurnference found to be. fe 
parts; © How much in length will make a: 
Anſwer, Foot 0.935 parts. For it is thus,. "1 
As: 3-67 is to 3.545, {© is 1 to 0.967 3 
0:967 to foot a-g35 parts. 


"© - » _— ' | U3KS 4 bt £ . s > A 
4 7 - w k. r = ay 
— : 7 
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Ml. -  __PROB. vi. - | 1 
0d D: meter _—_ th of « Cylinder gives ;, to find __— 
_— - lid Content. - if 


Hen Fay Diameter i is given in Inches, and 
Length in Feet, the Proportion is thus , 
813-531 15 tothe Diameter, ſo is the Length to 
+ Number ; ; and ſo is that 46 Number to the 
ny in feet. 

; If the Diameter and Length are both given in 
E-meaſure, then the Proportion is thus , - 

& 1.128 is to the Diameter, ſo is the Length to 

b Number ; and fo is that 4h Number to the 


ſtent required. - 
Example. 


Y round Piece of Timber 10 Inches through, and 30 
» long How many Feet of Timber isin it ? Anſwer, 
| 16:35 parts. . For it is; | 

4s 13.531 to 10, ſo is 30 to-22, is, and © is 

28 to feet 16.35 parts of a foot. 

JF Bur ſuppoſe the ſame Piece meaſured by Foot- 
ſure, then it's foot 0.83 parts through : And the 
ork is thus z _. 

*F'% 1.128 to 0.53, ſois 30 to 22.18; and ſo is 

1.13 to feet 16.35 parts; as before; 


"1 PROB, IX. 


| Ti ty Civenmference and Length of a Cylinder given , 
| 'F ro find the Solid Content. 


J* the Circumference be given in Inches, and 
& Length in Feet, the Is is thus ; 
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As 42. 54istothe ircumference, ſo is the Leng nl | 
' toa 4th Number 3. and fois this 4:þ Number to the 


- ſolid Content in feet. 


- 2, When the Circumference and Length are boli 
-- in Foot-meaſure, the firſt Term being 3. 545) "| 


| ſteadof 42.54) the former words will ſerve her.” F 


q 


'»p 


Example. '1l 


4 round Stone, or Tree, being 30 Inches about, i 
25 feet long ;, How many feet ſolid are in it ? 
Feet 12.5 parts. Forit is thus; _ 4 
As 42:54 Is to 30, ſo is25 to 17.623 : and | 
17.62 to feet 12,53 parts. 


' Now, the Compaſs about being taken in fu 


meaſure,it's feet 2.50 parts; and the Proportion 
As 3.545 to 2.50, ſo is25to 17.62; and fi 
17.62 to feet 12.53 parts, as before, 3 


*% ; 4 : 
»% . 


"Note 1. When Timber _—_ that is, is biggh 
one.end than tother, its uſual to take the Bre | 
and Depth in the middle of its Length; at d 
them to meaſure the Piece as if it were both end d 
a'bigneſs. f 
Nete 2, TheProportions for Foot meaſure, 


ſame when all the DimenfGons are taken inInc&$ f 


only the ſolid Contentis found in lnches. 
Note 3. The folid Content in Inches, divided 


1728, the Quotient i is feet ; but if divided by? il 2 


,or 231, the firſt is'Beer, and the latter is Wine G 
lops : And how to divide by the Line of Num 


was ſhewed in Prob. 4. of the firſt Uſes of the G 


j [le 
P 3 
PROM" 


.TEr. 
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PROB. XK. 4 
þ Diameter of 4 Cask at Head and Bung, and alſo its © 


wth given in Inches ;, to find its Content in Gallons, 
&: I; & or Wine. 
" ; The Rule s thus 1 
AS 1 is to07, ſo is the Difference 'of Bung and 
#7 k Head Diameters to a 4th Number ; which 
pp added to. the Head Diameter, the Sum is a 
Ni : iamere reducing the Cask to a Cylinder, 
br ay 
2, As the Gauge Point (which for Beer or Ale is 
los, but for Wine 17.15) is to the Mean Mame- 
ſo is the Length to a 4c Number 3 and ſoisthis 
W Number to the Content in Gallons required. 
' Example. 
ol 54] Suppoſe a Catk whoſe Length #u— 
—_— ___ $Bung ng 
, "8 Head 20 . 
is the Content of this C ask in G allons, Beer or Wine ® 


Fer, 73 Gallons Beer, and Wine Gallons 89.2 remtbs. 
lite Work following : 


Bung Diameter — Inches. 
Head Diameter ——— -— 20 


4 - Their Difference is 3 Inches. 
i Then, As 1100.7, ſois8 to 5.6; which added to 


\ the Head Diameter, makes 25. 6 for the Mean 
veter : Then ſay, 


os 1s to 25.6, ſois 40 toy $9.26 - andſois 


Beer 
vi \ to ” Gallons, 
6 Me IN | 
F | i, PRO B. 
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- 


By Gunter with Compaſſes. 


. The Extent from 1 to 0.7, will reach the I0 
way from'$ to 5-5 3 which being added to 20" 
Head Diameter) makes 25, 6 for the Mean Diame 
Then, = , 
2. The Extent from 18.95 (the Gaure Poin ; 
Beer) ro 25.6, will reach from 40 to 54, and f 
5. >. Extent turned over again, reacheth to 73, the ( Condi] 
+ tent in Beer Gallons. 
| is like manner, the Extent from' 17.15, { 
| Gongg Fin for Wine) to 25.6, being laid twice ff 
40, reach to 89.2, the Wine G allons. A 


By the ſliding Gunter. 


x, Set 1 againſt 0.7, and againſt 8 on the firlly 
5.6 on the ſecond ; which added to 20, (the F 
Diameter ) makes 25.6 for the Mean Diameter. ; 

2. Set 18.95 (the Gauge Point for Beer) ol 

_ firſt, againſt 25.6 on the ſecond then oainkÞ 
the firſt, is 54 on the ſecond, and againſt 54 on! 
firſt is 73 on the ſecond, the Content in Beer C 
lons. 

Alſo, if you ſet the Gauge Point for Wine 17 
a gaink the Mean Diameter 25.6; then apair 4 

ngth of the Ca 40 on the firſt, on the ſecond\ 
a lod 59.76 3 and againſt 59. 76 on the firſt, y 
_ on the ſecond 89.2, the Content in Wine "il 
| ens, iS x £5 + 


m D = 
= 
' _) 
4 q 
OG = 
[9 fi 
, 


"_ | Os. cDT, . . I + o% 
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PROB. XL. 


þ Lengeh of a Ship's Keel, and Breadth at the Beam 


: 
. 
3 


o 


t 2 Se to 3.06. "Then, 


given; to find her Tunnape. 


T's the Practice of the Shipwrights about London, 


| to multiply the Length of the Keel, Breadth, and 
W-breadth into one another,.and to diyide the laſt 
Iuct by 94, whoſe Quotient they count for the 
ys Tunnage : from whence I frame this Pro 
toning, to be wrought by the Line of rw 


. As 188 is to the Breadth, ſo is the — £OA 
Number : Then ſay; 
As 1 is to that 4b Number, ſo is the Lengeh 
the Tynnage required. 
Ply arr” | 
wpoſe a Ship 72 feet by the Keel, and 24 foe p the 
: 1 demand her Tunnage ? anſwer, Twns 2.20.6 


|; "Uikry See the Work : 


$188 to ſo is 24 £0.3.06 :. And. then, 

As 1.15 to. 86, {fo is 72 to Tuns 220.6 tenths... 
"That is, By the Gunter with Compaſſes. . 
þ The Extent from the Given Number 1 7: to the 
b of the Beqm 24, will reach from (the faid 


xtent from 1 to 3,06, wlll. reach from 
he of the Kegl 72, to Tuns 220. 6 Tk, 
ze required. . 
Or more briefly thus ; oy 
Extent from £3.71, (which i is the Square: 


| w of the Given Number 188) to the Breadth of the 


w 24, being turned oyer twice from the Length bef 
P 3 | 
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* | tbe Keel 72, reacheth to Tuns 220.6 Tenths ag 
| fore. 
By the "[liding Gunter, f 
rt. Set the' Giz:n Number 188 againlt the Break 
ci? Ship 24, and againſt the ſatd Breadth 2 
e firſt, is 3.05 on the ſecond, Then, , boy 
2: Set 1 againſt 3.06, and againſt the Length 
| the Keel 72 on the firſt, is Tuns 220,6 Tenthss F 
| ſecond as before. '"""y 


PROB. 1 4 * 
To find the Tunnage of a, Box, Bale, or Caſe, having 
its Length, Breadth, fd Depth given, Ws 


The Rule is thm ;, 


4” 
S 66 is to the Breadth, ſv is the peprilts iſ 
4th Number : Then, 


= . 5 v7 
"7 > 
«. * ot 


wy | [) 


"2: As 1 js to this 4th Number, 6 is the! og}. 
t0 its Tunnage required, \ 4 L 
Exarnple. 

A Caſe, or Bale, being's feet "4 Fi A | 


and 10; feet long ; 1 demand its Th age * ? 40Y , 
3.63 parts, For it is, bt 2 
""AS668to 6, ſois 4to 0.363: And hen, . F 
-iAs 1 is to 0.363, fois 19to Tuns 3:53 parts... 

By Gunter Scale with Compaſſes. - F 
1. The Extent from the Given Number 66 toll 
Breadth 6, reacheth from the Depth. 4 to 0.368} 
hen, 'S 
2, The Extent from 1 to the laſt fund Ne 7 
2.363, being laid from the Length 10, reachet 
fa 3 Chat is, 3 Tun and 63 parts of 100, or, 


F 


in 


/ 


- $i "7" IE" : ” ae | ak . "IT x ne "IR 
& __ F 32-5 +6 Fen Ty wh | 9A S 8, PIES 
"7 P #4 a 3 ; of 20M <4 © +. * Sxty wi bk Wa 
LEY, ” Þ ' .- ' - , o ! 
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By the ſliding Gunter, thus ;, 


"$1. Set the Givey Number 66 againſt the Breadth of 
[Bale or Caſe 6, then againſt the Depth of it 4 on 
| firſt, you will find 0.363 on the ſecond, a 4th 

ort:0nal Number. Then, Bo 

ma 2. Sct 1 againſt the ſaid Proportional Number 0.363, 

«oſen againſt the Length of the Bale or Caſe 10 on the 

*f, you will find on the ſecond 3.63 or 3-7, the 

-Finnage of the Bale or Caſe propoſed. 


NH; 
et: 


v2 -'PROB. XIII. 


= | : 4 
h The Diameter of aGlobe given ;, to find its ſolid 
04 / . Content, , 

; \{ '? 


The Rule. 


F | 'S 1.is to the: Diameter, ſo is 0.5236 to a 4th 
& Number ; and'fo is that 4tb to a 5th; and ſo 
Mis 5th to 2 ſolid Content required. | 


. Ts 4 
'l : 


+ Example. 
13” x 


19 Globe whoſe Diameter # $ Inches : What's the 


% 


4 
= Content ? Anſwer,Inches 268. For it is wrought 


As 1 to 8, ſois 0:52.34 to 4.19; and ſois 4-19 


33-5 ; and fo is 33.5 to 268 Inches, 


7 
: 


P 4 IV. The 
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1v. The Ve of the Live of Numbers i in Gia 


'PROB. 1. + 
| The Didngter and Weight of . any Piece of 'O) 
known ; * ov find the eight. of any other, oa 
ſame Metal and S hays, Þ is Diameter beimg known, in 
Like Solids are in Proportion, as the Cubes of th Z 
þ agrecing Sides ; therefore, 


The Rule js thus ;; | \Þ 
'$ the Diameter of the known Gun is to the] 
- ameter of the Gun'whoſe Weight is require 
ſo is'the Weight of the known Gun to a 4+ Null 
ber ; and fo is that 4ch to a 5th, and {01 is that 5 
the Weight required. k 
| Example. E. | 
Suppoſe 4 Braſs Saker, whoſe Diameter is Tucker rn | 
temths, do weigh 1900 Pounds ; What will a 
Gun weigh, whoſe Diameter 15 Inches $, 75 4 
, Anſwer, 840 Pounds, For it is, 
* As 11.5 is to 8.75, fois 1900 to 1440 3 and 
; 1440 to11109; andſois 1110Tto 840 Pounds. * P 


That is, ' By Gunter's Scale with Cumpaſſes. 
The Extent from the Diameter 1 1.5 to the "i 
meter 3,75, being laid three times from the We 
1900, 'Wilt reach to 840 Pounds, the Weight Q 
Gun requires. And,: 


4 - - By the ſliding Gunter, chis2 : 4H 
Set the Didmeter x1.4 againſt che Diameter $7 
then againſt the Weight 1900 on the firſt;is'1. 
the ſecond; and againſt 14400n the firſt, is 1 I 
Ip ſecond : «Alſo againſt-1 110 on the firſt» is | 
unds, the Yoiuhe ores. HSE De R C 


$ 
- 
T 4 
L . LY ' 
. Y 
. E T7 
»=4 


"i 
þ "3h 


| 
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PROB. IL. 
ne the EW and Weight of one Picce of | Orde 
f and: the Diameter of anot Piece of another 


al; to find the Weight of the left, it being of the 
jne Shape with the former. 


The Rule # thu ;, 


Pld the Weight of the Piece as if it had been df - 

- the ſame Metal the propounded Piece i Is, by 
| Prob. Then, * 
zConfider the Proportions of - Metals ; which 
eſe, accordt ing to the beſt Aythors : 


ad 
7 


Having the Weights bf both Pieces in one ſort” - 
al, you muſt chen proportion their Weights  - ' 

ding to their different Metals, by the propor- 

nat Numbers of thoſe Merals and then it 's done. 


Example. & 
aBraſs Saker of Inches 1 1.5 tenths, weighs 1900 3 
F will an Iron Gun (of the ſame Sh ape) weigh, whoſe 
Yr i Inches 8.75 parts ? Afiver, 746 Pounds. 
t is wrought thus ; 
;1 find by Prob. 1, that a Braſs Piece, of cds 
þ will weigh 840 Pounds but becauſe this 
pls Iron, and the Proportion of Braſs tolron (as 
| I) isas9 tos : therefore ſay, * © 
* þ As 9isto 8, ſois 84010746 Pounds. "es 183 
4. PROB. 


"E FA _—_— 3 2 > xf F' » oy _ : | > bi 4 I A ,, | * ; | 1" | 
| | ” - R | y 1 ; . = 7 — OR : 
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PROB. WL | 
Hy krowing the Allowance of Powder for one G wn lo 
: bow much of \the ſame Powder 1s requiſite ou 


vn Cr. 
The Rule. = & 
S the Diameter of the Bore of the Gun 1”. 
Allowance is known, is to the Diameter | 
Aflowanceis required ; ſo is the Allowancephy 
a:4:b Namber ; and ſo is that 4th ro a 5th; 
is this 5th to the Allowance required. © wy 
But note Here it's underſtood; that bo h'G 
are alike fortified ; thats," they ſhould h 
ſame Proportion'i in Weight,and Thicknefs of M | 
Exawple.. aaZ 4 
Tf a Saker of Inches 3.5 tenths Bore, require. 4. Pon 
of Powdev; What will. a Demi-Cannon of Inch; 680 
renths Bore require 5 Anſwer, Pounds 5608 
For | it is, _ 
AS 3.51s to 6.5, ſois 4to 7.44 3 and- Ny 
to 13,82.;' and ſd is 13.832 to Pounds 25.54 
| the Weight of Powder for the Demi-Cannon1 inp pt 
” +Portion fo the given Saker:' But ſuppoſe the 
of the Saker is 1600, and the' Weight of the De 
Gannon 609d ; What Allowanceof powder mul 
then have ? | 
1, By Prob, 1. find the Weight of rhe % 
Cannon'iin proportian to the Saker's Weights 
is thus : 
' As 3:5 to.6.5, fo is 1600/to 2960 ; and 
2960 to 5500/3. and-ſo is 5500 to 10029 Pu | 
the Weight of the Demi-Cannon requiring Pe 


Fi 
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DP ' Gparts of Powder for its Loading.. But ſeeing 

Weight'is ſuppoſed to be 6000 , ſay, 

* 4s 10020 1s to 6000, ſo is '25. 58 to Pounds 

he due Allowance of Powder for the Demi- 
pn. of Inches 6.5 tenths Bore, and weighing 

W& Pounds 3 at the rate a Saker Inches 3.5 tenths 


(weighing 1600 Pounds, doth require 4 pounds 
der. 


| P,R-'O B. Iv. 
7 MA Diameter and Weight of one Bullet, and the 


veter of another of the ſame diva, given; to 
Ib Weight of the latter. 


The Rule. - 
le Weights of Builets (of the ſame Metal) are 


255 Triplicate Proportion of their Diamerers, 


4 by DireCtions' in Prob. 10. of the firſt 
| the Gunter. 
| Example. 

® Iron Bullet 4 Inches Diameter weigh g poakidh ; 
wil an Iron Bullet of 6 Inches Diametes weigh ? 

, Pounds 3.03 tenths, For it is thus ; 
410 6, ſfois'9 to 13.5; andſois 13. 510/20. a> 
o 1s 20.2 to pounds-30.3 tenths. | 


| PROB. V. | 
Bullets equal in Diameter, but of differing Metal ; 


xe Diameter and Weight of one, to find the Weight 
8 other, 


The Rule, | 
S the Proportion of one Metal i is to the other, 


bs is the Weight of the given Bullet to the 
Wii of the Bullet required, 


Example 


"oy The Mariners Compaſs Refi, 
Example. . - 

Suppoſe ar Iron Bullet 6 Inches Jameter - | 
30.3 tenths ;, What will a Stone Bullet of 
Diameter weigh? Anſwer, Pojnds 11. 36k 1 
For it is wrought thus ; ' 
By Prob. 2, of Gunnery, the. Proportion off 
and Stone is as $ta 3 : therefore ſay, "i 
AsSSis to 3, ſo is 30.3 to pounds 11.36 parts 


PROB. VI. 

Having the Diameter and Weight if a Bullet my 
of Metal, and the Diameter of another Bullet of 
ther Mera, given ; to find the Weight of the l, ; 

The Rule. p 
Ind the Weight of it (by Prob. 4)s 


were of the ſame Metal. | ** 
2:-Then find its Weight according to the 
portion of the Metals by the laſt Problem, and 
done. .. Mr 
Example. | 
If an IronBullet 4 Inches Diameter weigh 9 an 
What is the Weight of a Leaden Bullet 6 in 
meter ? Anſwer, Pounds 45.45 parts. For iti 
wrought ; 3 
I. As 4 to6, ſoisgto13%; and fois 13 
20.23 and ſo is 20.2 to pounds 30.3 tenths, if i 
been Iron : but being it's Lead; ſay, 
2. As 21s to 3, ſois 30.3 to pounds 45-45 
the Weight being Lead. 


Y Jr Mariner) 7 Conſe Reflifed. - "Hye 


"ihe Ve of Gunter*s Stale in Navigation ; 
."F- and firſt in Plain Sailing. | 


T1 
FT. CASE 1. 


and Diſt ance ſail d given, to find the Difference 
f Latieude and Departure from the Meridian. 


| Fi E.Th do thus, the Proportions are theſe ; 


'$ Radius is to the Diſtance ſaiPd, fo is the 
pda of the Courſe to the Departure from 
ian. 
$ Radius is to the Diſtance ſaid, fo is the 
_ of the Courſe to the Difference of 


3 The Radius, according to the Nature of 
dr ortion, may be any of theſe ; 


| Points Sine Rumbs. 


HPoiats TaogentRumbs. 
j grees C2 the Line of c. os. 


_vecgrees Tangents. 
for conveniency that each Proportion may 
ud in one Line, 


| SINE. 
| Sine Complement: 


| Tangent. | 
>ſtand fors Tn Complement. 
| Diſtance fail'd. | 
Differerice of Latitude. + 
Departure from the Mevid. 
Exam- 
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| if « Ship ſails S.W. ON. 
If a als S.W.byS.104 Aunciv fron 
14. 45m. Norths 1 demand what Latitude | 
and ber Departure from the Meridian ? 


As S, 8 Points to 104 M. ſo 18'S. ey 


By Gunter with Compaſſes. F 
The Extent from $ Points (on the Line of b 
Rymbs) to 104 M.:(on the Line of Naw 
reach: (the:ſame way) from 3 Points (on th 
of Sine Rambs) to 58M. (on the Line of Nuy 
which is the Departure from the Meridian. 
 Compaſlles kept at the ſame Diſtance, w 
he {ame'way) from 5: Points (on the Lin 
Rumbs) to 86 M. (on the Line of N umbers ' 
is the Difference of Latitude. | 
Note; The Courſe is 3 Points, becauſe S. W 
Is'3 Points from the Meridian or South ; and' 
is the Complement of the Courſe, becauſe S. Wh 
is 5 Points from the Parallel or Weſt : Unde rk ; 
the like in any _ Courſe. «3 
By ſliding Gunter. 2 , 
-- Bring 'S Points (on the lower outſide piece) 
gainſt 104 M. (inthe Line of Numbers on: ol 
dle piece); then againſt 3 Points (on the 1 t ' 
58 M. (on the ſecond) the Departure from the 
ridian : and againſt 5 Points (on the firſt) is 
(on the ſecond) the Difference of Latitude. 7 
d. m. k þ » 
Latitude departed from——————1 45 Nord 
Difference of | Latitude 86 2d. or — I 26 you 


——_ gives Latitude required——0 19 Not 


'Þ 45 F _ y i 4 
> ET S : , 
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CASE 1. 
: ond Difference of. Latitude given ;, to fad the 
force [ai!'d, and Departure from the Meridian. 


To do this, the Proportions are theſe, 
E. 49:04 
"Mc. Cr. is to DifELat: ſo is Wo the? 


by D 
«.4 þ 
: \ 


; Eg 

woſe a Ship ſails N. N. E. from the Latitude 0 

$19. South, and then, by Obſervation, # in Latit 

2 m. North; What # her Diſt ance ſail'd, and 

re from the Meridian ? 

h d. m 

| þ departed from —-—-——2 15 South, 

te by Obſervation 1 22. North. 

gives the Difference of Latit, — 3 37 


e Difference of Latitude 3 d. 37 m. Alot ny 
tes by multiplying by 60,is 217 Minutes : Then, 
ja 8 234 the Diſt, 
| | þ Points i 5to 217 M.1ſo 15.0 * © Poincscod 23906 the Deb. 
- 3 Ca $ 8-8. 

Y I & and O_— from the Meridian given, to find 
tw ance and Difference of Latitude. 


wW- performed by theſe Proportions ; 
6 | u is wth, Dep {0 IG ro the + Diſtance. 


4 4 Diff. Lar. 
KS " | VE 
E. b Ship ſails S.E, by E. from 1 d. 10 m. North 
ade, rill her Departure be 92 Minutes 5 What ## 
ance ſail'd, and Latitnde ſhe is in ? 

"T" 3 vints is to 92 m. ſo iz5.5 * LPoinrco Tie TIN - 
10 Takes, | | CASE 
FP | 


4 


" . - . 
4 : *& : 7 Y A'S _ 
, / - LU : 
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CASE 1V. -Y 
Diftante ind Difference of Datitude given ;, th fl 
Courſe and D:partizre from the Meritidn; © 


The Proportions ate theſe; . + 1 : 
/'S the. Diſtance ſaiFd is to Radius, {i 
Difference of Latitude to.the Sine Con 
ment of the Courſe. 
2: As the Radius is to the Diſtance Gail © 
the Sine of the Courſe to the nes 
Meridian. 
Exatnple. 
Admit a Ship ſails South Weſtward 98 League 
the Lizard, in Laticude 50 d. 10 m. Nor 
then, by Obſervation, i in 46 d. 40 1. 


tude : hat # her Courſe and Departure front th 
ridian ? 
d. m-: 


- Latitude departed from— 50 10 North. 
Latitude by Obſervation 46 40 North... 


ow Difference of Latitude — 3 30 or 70 4 
4. As g98Leag.1stoS. 27 cor yl 
oy 30 m. whoſe Complement 44 d. 30 m. 
Courſe from the South Weſtward'; thar is; S 
neareſt : Then, 

2. AsS.g6d.is to 98 Leag, 55.446) 
to 68 Leagues, the Departure from the M 


By Gunter with Compaſſes. 


1, The Extent from 98 Leag. (in w 
Nambers) to go degrees (in the Line of Si 
reach: the lame way from 70 Leag. (in che Li 


.* p 
A 


7h PTY + Comps Ret: 

1 bers). to 45 deg, 30 min: (in the Los of Sines) 
45 0g ſubtracted from 90 deg: leaves 44 deg; 
Mn. for che Courſe. | 

2 TheExtent from go deg. Gin the Lhe of Sines) 
$5 leag. (in the Line of Numbers) -will reach 
44 deg. 30 min. (in the Line of Sines) 'to. 68 
{in the Line of Numbers) which is the De- 
ure from the Meridian. | 


F By ſuding Gunter. 


"K.. Bring 98 leag;}- (in the Line of f Numbers, and 
Memiddle piece) againſt go deg. (inthe Line of 
z on the outhde piece); then right againſt 70 
on-the firſt, 18:45 deg. 30 min.. on+the ſecond, 

is the Complement of the Courſe. * 
And a3S It now ſtands againſt 44 deg. Jo min... 

;Line of Sines, on the outlide piece) is 68 
(ir n the Line of. Numbers, on the middle piect), 

his the Departure as before. 


> 


CASE Vv: 
t and Departure given; to find the Come and _ 
Difference of Latitude. 


The Operations are as follow z 
x 5 the Diſtance fail'd is to Radius, ſo is the 
| Departure to the Sine of the Courſe. » 
Fin Radins is to the Diſtance ſail'd, f is the 
Complement of rhe Courſe to the Difference of 


Q Exam- - 


b. Ft "1M EASE: os Conti — 1 
Xx Example.  ..,- 
A. Ship runzth 354 Minutes North Eaftm 
from 1 4, 19 m. South Latitude, until ber Depart 
] be 150. Minutes, What * ber Vue. is Lat 
ſein? +28 
4 L. As 354 min, is to S. go deg, ſois 150'mi "s 
p Sine25 deg; the Courſe North Eaſtwore, 'or'h N, 
” E.ZE. 
2. As S, 90 deg.'is to.354 min. ſo is S. 65 d 
323 min. the Difference of Latitude. 
Lundtuds departed from, is MY 19 South" 
The Difference of Latit. 32.3 min. or--y: 2.3 4 
| Subtratt, gives Latitude the Ship @ in. 4 04 4 % 


CASE VL 


Difference of Latitude and Depwrt given : . to fi ml 
Courſe and Dance; 7 


To do this, theſe are the Proportions : b 


S the Difference of Latitude is to the D, Pa 
ture from the Meridian, : ſo is Radius th oth. 
Tangent of the Courſe. "WV: 
2, As the Sine of the Courſe is-to the Je] 
ture from the Meridian, fo is Radius tothe "iſ 


faiPd. 
Example. 

"Sailing between the North and the Web frond? 
59:7. South Latitude, and: then arriveth at 
Port which # in 3 d. 8 m. North Latitude, and i 
209 Minutes to.the Weſtward of the firſt 'Port 3; 4 


mand the Conrfſe and Diſtance from the Par 
ww Jernnd 7 " " Fe a 


JF 


k ” o 1 .T 4 ws, by ” ” Ra 
# O'Y ' $3.4 FA Ty. 


WW P? p 4 
I "AX % p- - . 
Y j / 
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| d. .m. 
th of the firſt Port—— -———1 59 Scuth. 
of the ſecoud Port ——— 3 8 North. 
b, gives Dif. Latitude 5 7 or 307 min. 


ds 307 min, is to 209 min, ſo.js Tang. 45 deg. 
ng. 34 deg, 15 min. the Courſe North Weſt- 
gor N. W, by N. neareſt. 


455. 34.4. I'5 M. Is to 209 Mm. ſais. god. tg 
I. the Diſtance between the Ports. 


* 'J -" By Gunter with Compaſſes. 
Thc Extent from 307 min. to 209 min. (in the 
Naombers) will reach from 45 deg. (in rhe 
| | Tangents, that now being the Radius) ro 


, 15 Min-: (in the ſame Line of Tangents) 
vis the Courſe from the Meridian. 


, If þ Ifche$Dm M4 _ greaceſt, the Cr. is: Fea > than 
4 from che Meridian. 


[The ſecond Canon for the Diſtance is wrought 
Caſe the 34. | 


By ſliding Gunter. 


Jathis Cafe, ſo put inthe middle piece, that a 
nt Line made flide by and next a Tangent 
4910 Numbers againſt Numbers : Then bri 
min. (in the Line, of Noijnbers on the middle. 
| againſt 209 min. . (in the Line of Naahede © 
phuck de piece ); then agaialt 45 deg, (ig the 
f Tangents on the middle gout is Boom a af 
ln. (in the 'Tangenrs: oh” he om 
Lis the Courſe __ | 
4 BE. - LE 2 * 


Fe” Pi 


"RE __ a 
, 4 & P 
TR 


2 14” The ferines Compoſs Reflified.. 
2. For the Diſtance, themanner of AN a 
lame 3 as hath been ſhewed in Caſe 1 ft, 24, or 36. 


T 9 Ly a Traverſe by Gumer. 


'... Example 1. \ BY 
A Ship in Latitude 40 g. North, and Lingithdi f 
24m. Weſt ; ſhe ſails firſt $. E. by $.'65 Minh 
then. 8, W. by W. 55 Minutes, and then W. N\W, * 
\ Waanntes; IÞ demand the C our ſe and Diſtance from o | 
| firſt Hace of Departure, and what Latitude and "7 
'. Fude ſhe 15 now in ?  - 
.To. do rhis, firſt find the Difference of L itud 
and. Departure from the Meridian for each ſever 
Courſe, as directed in Caſe 1. of Plain Sailing; 1 ' 
- 2, Collect the ſeveral Vifferences of Latitude wii 
ther North or South, into one Sum; / and:in 
manner, the ſeveral Departures, either Eaſtor WY 
taking the Difference of the Northing and Southit 
for the Diiterence of Latitude : ; arid the Differene Ck 
the Ezſting and Weſting for the Departure from 
Merid1an. gy” 
3: Having now the Difference of Latirude 
the Departure known, the Courſe and Diſtancem 
be found by the 6th Caſe of Plain Sajling. 2 
4. Tue Difference of Longitude may be.fo1 " 
this Proportion ; þ, 
As the Sine Complement of the.middle Latif 
is to-ihe Departure from the Meridian, ſo is ny 
- to the Difference of Longitude, See the. 
following: * wy 


26 SABi es Pt WL I IO IL k _ 

*7 , : 4 > ” on « * o © o "*. - ih = 

of - . * ? = - + wo af '2- A g - - 
* . 


od 1*.» x4 


. 
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3 | 3 10.38 Eaſting. 
Courſe. As I. G Points tO 68 m.f0.89" to 57 Southing. 


| [ tle. ASS. ; Points wo 55m. £8.97 5? 46 "Welling, 


3 to 30.6 Southing. 


"Ma. ; 6 to 69. s Weſting. 
y riſe. As $. 8 Poitits to 75m. ſo S.3 2 1028.8 Norchi ng. 


'. 
£ % 
= 


_ 


' j\- Diff. Lat. Departure: 


_ > — — 


fourſes. Diſt. NorchiSoythjEalt Welt it 
FE. by S:| 68 57; 38, | 
KV /byW.} 55: 30.6 
W, N.W.| 75" 28.81 

| | ths $7. ,6 5. I! 
| 28.8 3 | 38. | 

Diff. Lat. 58.5! | 5 [Dep. Then, 


m. m. ; d. m, 
As 58.8 is to 77.5, fois T.45 to T. 52.50. 
Courſe from the: South towards the Weſt; that, 
WV. 3. W. almoſt. And again, 
B $2 d. 50 m..is to 77.5, ſo 18S. cod. to 
þ the Diſtance from the firſt Place of Departure. 


d. m. vIE 
bids ac parted from —- — 40 o Narth. 
Berne of Latituce 58.8 or—o 59 Southerly. 


tt, 2:08 Lat. the Ship is in— 39 _ 1 North. 
ore the middle Latitude 6——39 30... 
Wed from ——— 90 - ©, 


;I6g of middle Latiqnge — 0.30 PT 


<4 s «# 


$$.50d. 30m. is to'57.5, ſo is S. 99d. to: 
0, the Difference of Longitude. 


QU 3" 


# d.' mi 
The ES PUR, from #s ——— 24 weg! | 
' The Difference of Longit. 100 m, or 1 | 40 Welt | 
Added, gives the Long, the Ships in 7 | 14 Welt, " 
Example 2. | W 1 
A Shjp in Latitude gt d. 39 m. North, and 
tude 10 d. 20 m, Eaſt, ſails theſe ſeveral Courſes, 
Diſtances, 'viz._S. E. by $. 52 Minutes, then $,'S; 
Cz m. E. by N. 47 m. N.'by E. i E. 35 m. N.; 
2 W. 47 m.W.N.W. 73 m. 1 demand the Comſel | 
Diſtance from the firſt Place of Departure, 4 7 
Latitude and Longitude ſhe is im ? þ 1 


' 1, For the doing of which, obſerye the 
following : 


Points. 


2. Then colle& the ſeveral Northings,South i 
Eaſtings and Weſtings into one, as here yoo 


the Table OG) whereby you will hay 
HIT 
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erence of Latitude i Deprtnes — the Mes 


i 


= 


(l | Diff. Lat. Departure. 
' 1 Courſes. |Diſt.]North|South Eaſt Welt] Wy 
t.S. E.byS. | 52 4-3.2 28.8] 
2 S. S. W. 63 : 
k. E. by N. 14749 146.2 
kN. by E.ZE.} 35 133: [0.2 
s.N.N.W.zW.] 47 
16.W. N. W. 73 


Ii 


2 i _— lx Sip P17 


Diff Lat. L1.6 


het 


| Now having the Diff Lat. and the Departure 
aro, the Courſe and Diſtance 1s thus found ; 
; : m. m. d. "6m 
*FAs 11.6 is to 27, fois T.45 to T. 66.40 : The 
arſe from the North Weſtward, or W. N. W. 
Welt. 
iere obſerve the Courſe is more than 45 degrees 
m. the Meridian, becauſe the Departure is more 
the Difference of Latitude ; according to the 
e in the 6th Caſe of Plain Sailing : Then for the | 
ance, ſay, 
” OC.M- m. "(RE 
&s .66.40 Is to 27, ſo is S. 90 to 29.5 + The 
ce from the firſt Place of Departure, 


Q 4 Lai 


| | -4 - "m.. is 
(ha FT from ng 30 '- 


The Diff. Lat. 11.6-m; or -1206 


' Atided, groes the Latit, the $bipis; in —4.t "oY No 
File redlth bagads ho <- 41 46. 


SabrraBed fron — —90 09; 


"0 nk oy Corpt. of middle Latitude ---. 48. 74 4 


W > Then to find the Difference of Longitude 
. 85'S. 48 d. 24m: isto 27 m.-ſo is S. 996 l 
36 mw. the Difference of Longitude. 
<&.. 
The - Longitude departed from © is IO 
This Difference” of Loneitade 36 m:cor © 


S.btraR, gives the Long, the Ship is in . oy 


— « 


_— 


Fi 


Secondly, In-Mercator*s Sailing" 
| CAS BY "1, 7-2 286 1 
.* The Latitude and Longitude of two Places given z 
4 thoir Courſe and Diſt ance. - 
; Example, -* + £95 L 
| 'J nd the Courſe and Diſtance "ER che Liz a 
£ Barbadoes, their Latitude; and Lan being / 


s Pajero be as follows : 


«4 


- - + 


dim - PIG | a. 1 
Tigard + , F 50.10 North. 
Bathguves Latit. 13.10 0M Long: = 537: 24 


The diff, Latitade = 37. _ South, duff. long. 52. 


1 of 8b: Fl 60 6 | - 60. 
: Minutes 2220 © Minuves 3120. 
4 | \ 


| The Meinets amps Reffified  EhBe 1 


| | anſyer- this Ocftion the Proportions are 


as the Meridional Difference of Latitude is to 
Mfference of Longitude, ſo is Radius, to the . 
eve of the Courſe. 
As the Sine Complement of the Courſe is to 
ference of Latirude, fo is Radius to the Di- 
tof the two Places. - - | 
e Mcridional Difference ' of Ez ;titnde is thus 
- Extend the Compaſſes' in the Meridian 
3 dm one Latitude to the other'; that” Extent 
' "In, the Equinotal Line (the Line next 
Bo theW@eridian Line) gives the Meridion 
En: of Latitude. 
bs the Extent from Lat. 50 d. 10 m- to. Lat. 
© m- ji the firſt, being meaſured on the latter, ' 
deg. or 2700 min. the Meridional Difference 
itude;-Then it1s, | 
bo m.15to 3120 m, | 
ls 45d: is to 52.0. "Flo is T. EST 49. The 
ie-from the Sourh Weſtward, or S. W. '4 dep. 
ly, And apain, 
IS. 4.1115 to 2.220, M. iy 1s S. ATTY to 2 360: m. 
+ASS,41d.isto 37d. 101i55..90 d, (0566. 
* ad the Diſtsnce i Is 56 d, 30 m, or 3390 


Ea OY 


-4A> = (y.? 


Both Latitndes and Conrſe given ; ro find the Dift 
and Difference of Longitude, 


: The Proportions-ate theſe 3 i 
S the Sine Complement of - the Cor eh 
| the Difference of Latitude, &c. as befan 
” the 2d Caſe of Plain Sailing, to find the Diſtancei 
_ the Departure from the Meridian. | K 
\. 2. As the Sine Complement of- the middlek, 
tude is to the Departure, ſo is Radius to the 
xence of Longitude. $-* 
Or thus ; As the Sine Complement of che 5 
. Is to the Merid jonal Difference of Latitude, a 
Sine of the Courſe to the Difference of Long 


/ Example. 
- "Admit from the Lizard in 50 4. 10 m. . North 
tude, and Longitude 5 d. 24 m. Weſt, we made 
Lee-way Variation allowed for) our Courſe to by 
39d. Weſterly, and then by Obſervation i4 in Lil 
aFd. 11 m. North, I Finke ber Diſtance ru, 
what Longitude ſhe 1 in? 4 


Latitude departed from 50d. 10 m. North." 
Latitude by Obſervation 45 11 ' North? 
I, is the Diff. of Latitude 4 '59 9 * Southe 
60 
minutes 7299 
#. 7 be »ddle Latitude #4 —— -— 47 d. 40m. 
Subtr att from — - p—_—_— 


, +. Zyaves Comp. of the middle Lat, 42 20 
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(51g to 299 9m.ſo isS, J- a. 0D im RY 


+71 20 mM. is to242 in. ſo isS. 90 d. to 
'm. the Difference of Longitude :- Or thos, The 
ent from 5od. 10m.to 45d. 11 m. inthe Me- 
1 Line,. meaſured in _the equal Parts, is7 4, 
$. or 449 m. for the Meridional Difference of 
de: Theo, es 
$S. 519. is to 440 Mm. {01s S. 390, to'353 m. 
I5, 
6299 m. is to 242 m. 1015 440 m, to 358 m. as 
re, "yp" the Diference of Longitude. 


d 


Defence departed from -— " 
oronce DI 3 * 1100 — 


GA S-E HI. 


"7 Lutieddia, and Diſtance given ;, to find the 
_ Conrſe aitd Difference of Longitude, 


NT To perform this, the Propwtion: cafe theſe 7 


IA S the Diftance is to Radius, ſo is the Diffe- 
A rence of Laritude'to the $.-s Complement 
e Courſe; as.in the 4th-Cafe or Plain Sailing, 
j ich alſo you may find the Deparzure or Mert- 
al Diſtance. 
þ As the Sine Complement of the middle Lati- 
£15 20 the'Departure, ſo'is Racius to the oP). 
ie of Langirode.: : Or cnn, 


” 


-_ 


£5 y "The Merincrs EEE Reftifed. 
As the Difference of Latitudeis to the Degd 
ſo is the Meridional Difference of Latir le 
Difference of LongituJe, 
Example. 4 br 
A $i « A Latitude 46 d. South, and Longin lei 
is m. Weſt: ſails 100 Leagues North Eaſtwardj 
then by Obſervation is in Latitude 42d. To 
mand her Courſe, Depgrture, arid Longirud: ſhe is 


Latitude departed from is 46 4d. South. 
Latitude by.Ob ſervation is 42d. SOULh- 


Subtr aft ,vves the asf. lat 4  d. "Or 89 
The middle Latitude is — 44 d. whol 1Þ. 1s 


. As 109 leap, 15 to S. 90 deg, fois 80 lea 
"BI bo deg. 15 min. the Complement of the Cg 
{ _ fo that the Courſe is 36 deg..45.,min, North 
+ . © ward, or N.E. by N. + E. And then again, : 
ASS. 99 deg. 15 to 190 leag. fo 15S. 36 deg 
min. to 69 leag. the Departure from rhe Merig f 
2. A$S. 46 deg. is to 69 leag, fo is $. 90 dep 
$3 leag. the Difference of Longitude : . Or this, 
Extent froin 46 deg. to 42 deg. on the Merit 
Line, makes $ deg. 30 min.—or 100 leap, (ol | 
equal Parts) which is the Meridional Difterehl " 
Latitude : And then I's, F* 
As 80 leas,1 is to 60 leag. ix: I 10 leaxg. to 83 enki air 
Or, As 4 deg, 1s to 3d. fois 5 dygo m:rog dg m 
| Longitude departed from 5 —— ——1 4, 15 m, \ 
' The Diff. of Longitude 83 leag. or—— 4 4. | 9m.) 
Subtr aft, gives Longitude Ship & in —2 24, 54 ml 


3 
CA 
13 | 
bY. 
/ ” 
3 "x 


; o# 
<s 
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'Y #\ CA S*E\ 1V; ; 
witudes and Departure given 7, to find the C TVes 
_—_ and Difference of Leng ide, 


Te Gourſe and Diſtance, i is tound op the 6th 
Caſe of Plain Sailing. | 

The Difference of Longitude 1 is found as in the 

| Caſe, or any other Caſe in Mercator. . 


Example; » 
e334, North,and Longitude 178 d, 
Weſtward until ſhe be departed from 
Leagues, and then ſhe 1s in Latitnae 
." North ; 1 demand ber Courſe, Diſtance, 
ur Longitude ſhe i is in ? 


OO ONE 
& departed from -— 33. North, - 
le ſhe 15 in — 23 36 North. 


erence of Latit. 9— 4 -24 or $8 Leagues, 
le Latitude ® —— 30 48 rhe Comp. 59.123 .. 


bs 88 leag. is to 58 lea..ſois T4509. to T, 
wm. which is the: Courſe South Weſterly, _ 
: DL, by. & - 54 
is k $5. 33d.20m:is to 5B leap, ſoiss. god. to 
| 7. the Diſtance ſail'd. 
[ ſhe Meridional DIAG of Latitude is 5:4. 
or 103 leag. +, | 
z LEA vis to $8 Jr ſo 30 "1 &-, rd 
$, the Difference of Fans, 


5. Long= 


4. 4th 


= 4 « F x p ® - <h 
% {4's -" # - 


| wr . The Bier Compaſs ReBice, Y 


| d. Tm. i 
Ss, Longitude departed from #——-178 - © We 
The Diff. of Long. 67 leag. or =—:—. 3 21 Welt, 
Added, and the Sum is =——— ———T$1 21 
Which ſubrr aft from 360 ©- 


Remainder is Long. the $ hip-t4 BR <mapmmdeg 178 39 


CASEY. 


One Latitude, Courſe and Diſtance given 3 - ro þ 
other Latitude and Difference of 1, 


He Difference of Latitude, « pat 
from the Meridian, is found by the firſt 


of ' Plain Sailing ; and conſequently the other 
tude. 


2, The Difference of Longitude is found 2s by 
in the 2d or 3d Caſe of Mercator. -F 


Example. <- 
* If a Ship ſails $. E.'by $. 120 Leagues, from 4 
in Latituds. 53 d, 30 m. North, and Longitude 2/4. iy 
Weſt ; What Latitude, aid Longitude is ſhe now i inf 


T.ASS.8 Pts. to 120 leag. ſois8.4 5 Fes $04 100 8 lag te 


| d. m. | 
2. Latitnde departed from 14 53 39 Non 


The Diff. of Lat. 100 leag. or — 5. '$ 

Subtratt, ewves Lat. ſbe in 48 30 Not of 

And the middle Latituge Y——51 ompath 
3. The 'Heridional D5F. Lat, #8 d.'or 160 Leap! | 


8 39 d.2; 
#40 Cs to 67 leag. ſfols GT 
} a 5 Difference of Longitude. 


to 


| d. Mm 
pioude Soarial from #— ——2 15 Weſt. 


D; be: Ln 106.5 leag. or —5 20 Eaſting. 
» £rves Longit. ſhe 5.in+—3 5 Ealt. 


"CASE Vl. 
allel ; to find the Difference of 
Longitude 


s, the Proportion is thus 1, 
& Sine Complement of the Parallelor Lati- 
ade is'to the Diſtance ſail'd (Eaſt or Weſt), 
gius to the Difference of Longitude. 


. Example. 


, p Nh ſails Weſt 390 minutes-in the Latitade of 
io 1. and departs from the Longitude of 2 &. 
Eaft ; 1 \ Feng what Longitudethe Ship 5s now 


h 50 mM. is to 390 m. ſois S, 90 d. to 
m. the Difference of Longitude. 


d. m: 
Ko departed from 55 — 2 45 Ealt. 
D, ff. Long. 610 m. or IO 10, 10Weſtiog, 


ja, gives Long. ſoeirim—— 7, 25Welt. 


CASE 


CASE vIL. 


The Difference of Longitude given, of :wo 'Plar 
Parallel or Latitude ;, to find their Docs 
- Parallel. 


The Proportion # thus ; 
's Radius is to the. Difference of Longitn 


is the Sine Complement of the Lati 
Diſtance.in that Parallel. T 


Exataple T,. 

Suppoſe Cape Vincent. # Por at 
Henry # Virginia, both_in the [Lat«tnde of 
Notth ;, their Longitudes. are Juppeſea. to. be 
lows; 


Cape Se.Vincent'Þ p BE” oo 25 10. 


_ . "Cape Henry 4d. we 
'/ What #* their Diſt arice it their Parallel? _ 
d. | -- "m. 
r. Latitude is 37 North, * 5 $8 25 \ 
4 Loogitudes are--, 
Take from 99 — — LOR 


Comp. Lat; 53 The Diff A 65 We 
& > d. 
| : . - 5 
2. bs S, go 1s P S. 53, 10 1s 4, 3 aA 
Diſtance required. = fi 
_ -» ,. Example 2. 


"Suppeſs two Ships under po EquinotFal, 
Lragyes aſunder, and rarh me North 


"2 


* The Mariners Compaſs Reftifed. 257 % 
titude Go d. How far are they now aſunder ? {ol 
'> 50 Leagues. For it is, - - = 

'S. god. is to $. 30d. ſo is 1co leap, to 5o 

the Diſtance required. 


CASE VII. 
is Gow. many Minutes or Miles make a Degree of 
| Longiede in any Parallel or Latitude. - 


The. Rule, 
to the Sine Complement of the La: 
is 60.minutes (2 degree in the Equi- 
inutes' maKin g a degree of Longt- 


Exim ws 
the Latitude of 50 d, 1 | Fmend how many minutes 
oting or Weſting) make a degree of eg ? 
cr, 33+ minutes. For it is, 
þ1 3 d. d: mM: m. 
WS. 90 is to S. 40, ſois 60 to 38.5 or-38-, to 
; bone degree of Longitude a Latitude 5o d. 


LW 4 * Thi may be dine by the Plain Scale thus ; 


te the given Latitude from the Chords; and 
red on the Line M.L. (which is mites of Lon- 

ſheweth your deſire :- ſo here take 50d: 

the Chords, and- meaſure on the Scale M L ks 
meth 385 m. 2s before. 


- * 
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VI. The Uſe of Gunter's Scale in Aſtronom 


F-A.O8-L 


The Sun's Place in the Ecliptich, and hu np; , x '2 


nation given ;, to find bis Zig Aſeerſ 1071 . and 
ſent Deolinatzion. 


.To perform thu, theſe are the Proportions z ; 


'S Radius 1s to the Sine Compl, 
- Sun's greateſt Declination 
gent of his Longitude (from the nea 


Point) to the Tangent of his Right Aſcen on (fi 
the {aid Point : 


Note 1, The Sun's greateſt Declination bv 
30 M- | 

2. The beginning of v and = are the two Eq 
noCtial Points. 

3: This Proportion -( above). finds the's 
Right Aſcenſion only, when he is in the firſt qt 
ter of the Ecliptick ; that is, v, =3or x : Butw 
he4s inthe ſecond quarter, &, &, or WM, {i Ir 
it from 180d: and when in =, m, or 7, add 
to 180d: And in the laſt quarter, vor Xl 
track ( what's found by ,this Operation ); i 
360 d. ſo will you have the Sun's Right A 


ſion from Y (for any Place of the Ecliptick)! 
' fired, 


2. As Radius is to the Sine of the Sun's , 
tude (from the neareſt EquinoQial Poigt) {0 Þ. 


"if 
- 
i; . 
AS. 
ts A 


The Mariners Compaſs|Rectified. 2$9. | ; 
of his /greateſt- Declination to the Sine of his/. 
jgeſent Declination. \ i 
oe 3 The Sun being in Y, Y, 0, ©, MN, or Mw, his” * f 
clination is North 5 but in 2: m, 7, Ws 3 Or Xs . 
' $ South. 


Example. 


When the Sun's Place inthe Ecliptich us 24 d. 15m, © 
What i ba Right Aﬀcenſi z0n, and Declination ? J 
"The Mn being in 24 d. 15 m. his Longitude- 


om the- neareſt EquinoCtial Point (being now-the. # 


gin Y).,is 54 d.'i5 m. And the Comple. - 
wy 20 greateſt Declination always is 66d, ? 
M Ic n it follows ; 

. ASS. god. 5 t0$.66 d. 30 m. ſois T. 54 d. 
Gi to T. 51 d. 50 m. the Sun's Right Aſcenſion 


(from the beginning of -v) required. 


By Gunter with Compaſſes. 


*F The Extent from god. to 664. 30 m." in the 
Line of Sines, will reach in the Line of Tangents, 
12 = $40 15M. to51id, 50m, the Right Aſcen» +: 
3 By ſliding G unter, 
 - 1. Let the; middle Plece be ſo put in, that, Sinzs 
may ſlide againit Sines, and Tangeurs againſt Tan- 
pents. 
F 2. Then, bring 90 d.- in 'Sines (on the o ide 
iece) againſt 66 di 30 m. in Sines (on the middle ® 
4 ny ) z then againſt 45d. 15 m.in Tangents). on 4 
the” ſecond Piece) is 51d. 50 m. in Tangents '(on ©. 
þ | he ourlide Piece), the Right Aſceniion as above. 3 
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if Proportion __ to be wrought on Sines 

? and Tangents jointly, 1 thought 1t necefſary. to ex-) 

; preſs. the manner of its Operation on both ſorts of? 
þ Gunters, that. the Learver might ſee how'it agrees 
© with. the General Rule given at the beginning of FF 
| this Diſcourſe of the Gunter ; but ſhall wave itin.Þ 

" the reſt, and only write the Proportions in Words' U 
and in Figures, according to the particular Exams. Þ 
| ples; as here follows for the Sun's Declination in 3 
| the foregoing Example. | 


F 2, ASS. god: is to$.54d. 15 m. ſo j 536 : 
 30m.to S. 18d- 52 m. the Sun's Neclin rth.F - 
b. PROB, Il. ” 
2 - The Latitude of a Place, 'and the Sun's Declinat \ 

F.. | given; to find by Amplitude, and Aſcenſional Ds 


ference; and conſequently his Riſeng or Setting, ail a 
the Length of tbe Day or Night, 


"T's perform this Problem, the Proportions are theſe; -. 


S the Sine Complement of the Latitude'is to. 
Radius, ſo is the Sine of the Sun's Declina-, » 
* tion to the Sine of his Amplitude. * 
Note, The Amplitude and Declination are always 2 
of one kind; ; that is, both North or both South; 

2. As Radius is tothe Tangent of the LatitudgÞ 
* ſo'is the Tangent of the Sun's Declination ro the! -n 
+ Sine of his Aſcenſional Difference. aL 
Note 1. The Aſcenſional Difference (beings & | 
Fi duced into Time, by allowing 15 degrees for ons 
= *bour, and then) added to, and fubtrafted from 
6 art, the one i is Sul -rifing; the other his Serting 
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x ” The dots; ;C Compeſi Refied dj 
2-2 If Latitude and Declination are both North, wn 

et both South, the Sun riſeth before, and ſets after” 
-Wof the Clock ;' but.if one be North, and the 0+ 
er South, the. contrary. | 
3 If the Riſi ing and Setting be doubled ſeverally, 
firſt is the Length of the Night, and the Jattet . 
fe Length of the Day. 4 

4. By this Problem were the Tables of Ampti- 
| Tal and Semidiurnal Arches, &c. calculated. | 


L, ; v5 Example. 
Y L 14. 32 m, North, and the Sun's Declima- * 
"4 hon 2 20 m. North ;, 1 demand bis Amplitude and 7 
lſcenſional Difference ? alſe his Riſing Setting ;, Length Þ 
"| the Day and Night * h | 
; d. m. d. m,/ 4 
es 4n/p. His Amplitude 39 50, Aſcenſi. Diff. 33 10 3 
| Sun- ſetting hr. 8 13,length af Day 16 26 
Sun-riſing hour. 3 47,length Night: 7 34 Þ 


Wy -: it is thus, 
F 1. ASS. 38d. 28m. istoS. god. fois sS. 23d. 
Hom. tos, 39d. 50m. the Amplitade-North, be- 
cauſe the Declination is North. 

"2, As T. 45d.is to T.516. 32 m. fois T. 239. 

$10.m..to T- 28d. 40 m. againſt which, ins. is 33 0, 

| » m; the Aſcenſional Difference 3 which being re- 

aL jnced into Time, is 2 hours 13 minutes 3 and-added 
2,5 hours, is 8 hours 13 minutes, Sun-ſetting 3 4% 
q I phich doubled, is 16 hours 26 minutes,. the lengrl 4 
Ahe Day. | 4 


Aﬀain,. >. 


"The FEY C ob ReSifedts 


"£7 eats 2 hours 13 min. ſuÞtracted' from 6 hours, I 
I 3 hours 47 min. Sun-rifing z which doubled, Ly + 
hours 34 min. length of the Night. 


Fr 
P'R.O B. 11. 4 
Latitude of a Place, and the Skn's Declination given; 
4 o find bis Altitude and Azimuth at *6 of! the gi 
Clock " 
To ſolve this Problem, ſay ; '" 
I. A Radius is to the Sine of the Latitude, ſow; | 
the Sine of his Declination to th of his 
Altitude, at 6 of the Clock. vj 
2, AS Radius i iS to the Sine of the Com entef 
? | £0e Latitude, fois the Tangent of the Sun's Declina- 'F* 
. tion to the Tangent of his Azimuth (from: the Eaſt L 
or Weſt) at 6 of the Clock. F- 
Note; The Azimuth is from the Eaſt at 6 in the Þ 
Morning, and from the Weſt at 6 after Noon; 
* *Northerly in North 'Latirnde, but Southerly in $ 
South. | 
_ Example. 
in Latitude 51 d, 32 m, North, the Sun's Declinari 
' being 23 d. 50 m. North ;, hat is bis Altituae « 
Azumuth at 6 of the C leck 2 | 
Anſwer ;, His Altitude is 18 d. 12 m. and his as | 
muth 1s 1 d. 10-m. Northerly, or 74d. 50 mF 
"oe Eaſterly or Weſterly. For it is thus, + 
| . As S. 90 d. IStoS. 51d. 32 m. ſoisS. 240 
þ 30 _ to S. 18 d, 12 m. the Altitude at 6 of rhe Þ . 
Chocs, | | 


: 

Ss 

, -_ , 

3, As _ 
__ 


Pd 
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As S. go d. is toS. 38d. 28 m. ſois T. 23 d. 
| Y | to T. 15,d.10m. the Azimuth at 6; that is, > 
50 m. North Eaſterly in the Morning'; bur” |; 
4 - Weſterly in the Evening. | (. 


PRO B. IV. 


witude of a Place, and the Sun's Declination given y - 
"Fits find bis Altitude, arid Hour of the Day when he iy # © 
| or Weſt: 


To perform the the Proportions are theſe; 


1 ves of the Latitude 1s t Se ſo 1s 
of. ine of the Sun's Declination to the Sine 
this Altitude ;, being Eaſt or Weſt. 
Rt. As Radius is to the Tangent Complement of 
Latitude, ſo is the Tangent of the Sun's Declina- 
n to the Sine of the Hour from 6 of the Clock, 
"Shen he is Eaſt or Weſt. 
vr ſ ate 1, The Sun is Eaſt after 6 in the Morning, 
"it Weſt before 6 in the Evening. | 
$2. The Hour found by the laſt Proportion being 
Waced into Time (by allowing 15 d. toan Hour) 
$4 added to, (or ſubtracted from 6, giyeth the 
'F pur of the Day required. 


Example. | 
7 Latitude 51 d. 30 m. North, the Sun's Declina- 
Jon being 23 d. 30 m. North ;, What is bis Altitude ? 
d what time of the Day u it when he is E aft or Weſt: ? 


" Anſw. His Altitude is 30d. 35 m. and the Hour 
f th Da ; 7 h. 21 m. Morning, when Eaſt. 
ade oy 4 h. 39 m. Evening, when Welt. 
R 4 For 
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F  -Foritisthus, 
Gf 1. ASS. 51d. 32 m. istoS. 90g. fois 231 


+30 m.to$. 30d. 35 m- the Sun's Ajtitude bein gt 
'S ” ther Eaſt or Weſt. 


'2, AsT. 45d. isto T. 389, 28 m. fo isT, 234 


; 30 m. to S. 204.15 m. The Hour from 6, wh hi 


hour 21 minytes, added to 6, is7 h.21 m, 

btraCted from i It, 15 4 Bi; 39 m, the former j is th 
Time when Eaſt in the Morning, the latrer-th 
Time in the Evening when he is Weſt, 


LL KLDB--V. 
The Sun in the Equator or EquinoGial, *.- k 15, 


be hath no Declination) the Latitude of a Flac | 


bis Altitude given ;, to find by Azimuth, and E 
of the Day. | 


This Problem is thus effefted ;, 


S Radius 1s to-the Tangent of the Latitm ids 


ſo is the Tangent of the Sun's Altitude 
the Sine of the.Complement of his Azimuth, 


the South in North Latitade ;. but from the Nor 


in -South Latirude ;/ Eaſterly in the Forenoon, 
 * Weſterly Afternoon. | 
2. As the Sine of the Complement of the 
tude is to Radius, {Þ is the Sine of the Sun's Altiry 


to the Sine of the Complement of the Hour frat a 


Noor. 
. Exampl 


peu 51 d. 32 1. the Sun baving no Decli 


Altitude being 21 4, 50 m. in the Foren 
bis Azimuth, and #be Hour of the Day f i& 


4 


' 


Auf 1 
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$ ”*% His Azimuth is 59d. 45 m. South Eaſter= :; 
Fand the Hour of the Day is hour 8.33 m. Morn- 
as For It is thus, | 
© As T. 45d, isto T. 51d. :2 m. fois T. 21 d. 
10'S. 30 d. 15 m: whoſe Complement; q 59d. 
p. the Sun's Azimuth rcquired. 
"As S.38.d. 28 m. is to S. god. ſo is $. 21d, 
| tO S. 36d, 50 1m- whoſe Complement is 53 d. 
k- or 3 hours 23. minutes ; which ſubtracted 
bd 12, gives 8 hours 33 minutes, or 33 minutes 
x 8 of the Clock in the Forenoon, the Time of 
Tos required. 


1 : PROB. VI. 
Wude of a Place, Sun's Declination, and bis Alti: 
given ;, to find bs Azimuth, and the Hour if 


: 
- 
= x Day. 


The Performance of this, u thus ;, 

TAke the. Complement of the Latitnde, the 
3 Complement of the Altitude, and the Sun's 
ice from the Pole, (which js his Declinarion 
xd to 90 d. when the Latitude and Declination is 
North, the other South ; bur both being either 
h or Sourh, it's the Complement of the Decli- 

; and) add them together into one Sum. . 
Rr ? that Sum, ſubtract (to find the Ari- 
the Sun's Diſtance from the Pole ; : 'but-Gto 


the Hovr) the Complement of his Altitude, and 
| the Remainder, 
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3. To find the Azimuth, -_u have theſe two Prog 
tions following ; 4 | 


© i; AS Radius is to the Sine of the Comple 
of the Latitude, ſo is the Sine of the Complemeay 
the Altitude to a 4th Sine. Then again, WM 
2. As that 4c Sine 1s to the Sine of the * am, 5 
is the Sine of 'the Remainder to a 5th Sine; -agal 
which, in Verſed Sines, is the Syn's Azimuth il; 
the North in North Latitude ; 5 Not from the & ou 


in South Latitude. 


4. To find the Hour, theſe are the Proportions iS 
[follow ; 2 4J 

. As Radins is to the Sine of the Comple! nent 

: hy Latitude, {o is the-Sine of the Sun's Dif ta 1 

from the Pole to a 4th Sine. " 
2. As that 4tcb Sine is to the Sine of the's 

\, {vis the Sine of the Remainder to a 5h Sins 

"-gainſt which, in Verſed Sines, is the Hour of the 
from Noon. | 


x; 
A 


Example. 
In Latitiade 51 d. 30 m, North, the Sun's Dich -f 
bting 155 d. tO m, Nirth, and hu Altitude obſerved 
11.4. 30m, I demand by Azimuth, and Homer | i 
Day.? ap i 
| go d. '.:+7.,2.g0 d. | 
Latitude — —$I+30 North Declinariqn—:1 5.10 Io North Alt, 1 
Comp. Lac.38.30jSun's Diſt. from Pole 74.50 _ Alt, 7 ig | 
Comp. Alt. 78. p. Latirude——38.30 | 
Sun's :Diſt.7 4-50 » Altirude——78.30 

© Sum is —191.50 WIN 1S—amn— I91.50 
3 Sum 1 Is --95+55 he - : Sum 1s ALE 44-4 
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Þ Then to find the Azimuth, it is thu 


s Sine 90 d. Is to Sine 3s d. 30 m. ſois Sine | 
| ho 1. ro'Sine 37 d. 20 m. / 
s Sine 37d. 20 m.'is to Sine 95 d. 55 m. ſo 
x1 d. 5m. to Sine 36 d. againſt which, in 
ines, is 80d. the Sun's Azimuth from the 
Eaſterly, if in the Forenoon, bur Welterly 
vening. 


Und to find the Hony of the Day it is thus ; 


"As Sine 90d. is to Sine 38 d. 30 m. fois Sine 
I 7 m. to Sine 37d. 
as Sine'37 d. is to Sine 95d. 55 m. fo is Sine 
25 m. to Sine 29 d. 40 m.. againſt which, on 
{ Sines, is 90 d. Zo m. or 6 hours 2 minutes, 


1s the hour from Noon ; that is, 58 minutes 
5 of the Clock in-the Morning, or 2 minutes 


>F6 in the Afternoon. 
' /0 0 ©@ ® 


I; 6 ALA 
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The Deſcription and Uſe of Fo 
ragbn W 


The Seftor deſcribed. | 
v* 'H15S uſeful Inſtrument may be. of! 4 


Length, but is commonly made 
Foot, 18 Inches, | or 2 Foot long, toll 
in a Joint in the middle, like a Carpenter's | 
one Inch and a half (or more) in breadth, at 
any thickneſs at pleaſure, according to the 
it's madg of ; - which:may be either Boxwood, |þ 
"Braſs or ptr, 4 
2. There art wo ſos of . Seffors, k known by 
names of -Gtzter xangd. Foſter's Settor, ;, and arel 
times borh put. on one Inſtrument ; that i is, G8 
iSefor on one ſide of it, and Foſter's on the other; 
3. The Lines of Gunter's, SgHor are theſe, 
| Lines (marked at the end with L.) Line of 
.- (marked S.) Swperficaes .( marked Sup.) 
'- (marked Sol.) Line oh Metals, Line of Equ 
- Bodies,. Line of Inſcribed\BHes, &c. L 
4- The Lines of Foſter's SefFor, are theſe 5 ;/ 
Line of Lines or Equal FR Chords, Sines, T a 


i . 


- » 
|” : 
AY 
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| 54 cach marked af the end with its name, 
4 | tter of its nam?. bs: 
U SeFor Lines or Scales, meet at the center 
| ? Head (whete the Joint is). at the left hand, 
Fn thence are figured rowards the right, each 
ce repeated z, that is, one on each Leg or 
i Seftor anſwering one another. 
> Sefor is uſeful in ProjeCtion, and in Pro- 
F. in Projection, - to, reduce, or to make a 
to any-(poſlible) Magnitude; in Propor- 
9 work any ſtated Canon. or Analogy in A- 
Wk, Geometry, Trigonometry, Navigation, Aftro- 
"Wc. 'of which 1 will give a brief Touch, yet fo 
il  _ may be informed how to apply it 


Þ | 
O0The Uſe of the SecFor Lines for Projetiion. 


pjetions it's often required to inlarge, or di- 
jiſh che Scale, that the Draught deſigned may 
deſired magnitude : ; In the doing of which, 
2d Lateral and Pptallel Diſtances, or Extents \- 
by Compaſſes : And to avoid a needleſs ſaying 
Wile ſame things, take once - for all what is meant 
Licral and a Parallel Diſtance, or Extent of the 
o& ſes 
_ Lateral Diſtance (in any Line or Scale) is 
"Mictent or Diſtance: (taken along the length of 
\ Mine) from rhe beginning thereof to Wy Num- 
"Mherein) deſired. - 
1 for Example : The Lateral Sine of 30d. is. 
lſtance of 30 from the beginning of the Line 


of 


4 

— 

of: - 

« | __u—Y : 

o ( , a 

Ly ” | Fo ” =» 

. ws p . , PP; % - _ 
£ 4 f ; P _ L ® * . ** 
"ed " 4 A: . o ". +... AS E- £ ow 
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+ of Sines;, andſoisitinthe £40 of Equal-porti;C | 

| Ti angents, Seqants, &c. 

"2. A Parallel Diſtance Gn any Line of 

. theSeQor) is the Extent or Diſtance: (taken 

--.- from any Number in any Line on one | 

Sector, to the like Number in the like Line on 
ther Leg. 4 

Or, the neareſt Diſtance from any. Nun 
one Leg (taken acroſs) to the like Line on 
ther Leg. 

As for Example; The Parallel Sine of 3 
(ſuppoling the Seftor open'd to any Angle) 
ſtance from 30 in the Line of Sines on'one L 
30 in the Line of S:nes on the other Leg. F: 

Or, the neareſt Diſtance from 3o in the Wi 
Sines on one Leg, to the Line of Sines (that i 
the Line iſſuing from the center of the Joint ork 
on theother Leg, is the Parallel Sine of 30 d. 1 
manner is it done in any other Line. þ | 

This being underſtood, the inlarging or dim; 
ing of any of the Lines 3 ; or the finding a 
Sine, Tangent or Secanr, to any propoſed Þ 
will not be difhculc; yer for the Learner's fort, 
tisfaftion, take a General Rule, 


b N 
6 \ 
, 


To find a Chord, Sine, Tangent or Sccant, Kel! 
| Radins ( greater or leſſer ) ) propoſed. * 


The General Rule is thus; "Sri 
1, Take the propoſed Radius in the Comiiſ 
wh -and make it a Parallel on the Settor in the Þ 
any one Line : that is,. open the Seftor till tf 
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Radius (inthe Compaſſes) be a Parallel Chord 


9d. in the Zine of Chords; or a Paralltl-Sine of 


inthe Line of Sines;, or a Parallel Tangent of . 
in the Line of Tangents ; or a Parallel Secant of 
jn the Zine of Secants;, for the Chord of 60, 

of 90, Tangent of 45, and Secant of © d. are e-' 
zand each equal-to Radius. 


The Sector being, kept at that open'd Diſtance ' 


Waele, any Parallel Diſtance in any Lines, will 


lateral Diſtance ona like Line to the propoſed 


vis : .that'is, a Parallel Chord of 10, 20, 30, &c. 
un Chord of 10, 20, 30, &c. to the propoſed Ra- 
: alſo, a Parallel Sine, Tangent and Secant, of 


$30» 40, &«. is the Sine, Tangent and Secant of 
* Wo, 40, &c. to the foreſaid Radius. 


y . The Uſe of the Seftor in working Proportions. 


MWppoſing the Learner underſtands how to take 


87 zteral Dift ance on the Line of Lines (other- 


& called Equal parts) on the Chords, Sines, &c. 
o apply them Parallel in any Line on the Setter ; 


Vnotking of any Proportion is thus : 


"a 
, 


A General Rule to work by the Sector. 
Þ Take the 24 Term Lateral, (thar is, from the 


4 | nning of the Line to the propoſed 2d Term) and 
Fine the Sefor, apply that extent Parallel (that” 


: 


acroſs it) in the 1/} Ferm, there ſtay the SetFor, 
it Parallel Extent. et 


"2, Then | 


94 "_— 
g a oF Ly 
Y - 4 - : 
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; 2. Then the: Parallel Diſtance taken in t 


Term and meaſured laterally, gives the 4b 
- fought for or required. 


Or briefer thus ; 3 

As the Lateral 2d Term to the Parallel 1f Te 
ſo is the Parallel 34 Term to the Lateral 4th Ter 

This one Rale is ſufficient for any Prope - 
whatever, and will a PPEcas af by a few Example 


| PP FO B. | » 
« To multiply by the Line of Lines on 4 Sector; k 


The Proportion i; 


A S i to the Multiplicand, fo is the Multiplie 
the Product. 


Example. | 4 I 
What's the Produft of 8 multiplied by 4 ?' 3” 


The Analogy, or Proportion, u this, | 
As1 to8; ſos 4 to the Product 32, thus found 
the Seftor and General Rule aforeſaid. = 
\ 1. In the Line of Lines, that is, the Line off 
val-parts, take the 24 Term 8 Lateral; 1 
rom the Center of the Joint, and the beginnt 
the Line; to 8 in the ſame Line. 
2. Open the Ser till you fit the (forefaid 
teral) Diſtance in the Compaſſes a Parallel in x} 
.1, orioand 10; that is, ſet it over from 10 id 
at the end of the ſame Line, and now counted 
and 1, the firſt Term; keep the Seftor EY at 


Angle or opening, 


F of the: 341 m4; zat- - -M 
[ oth fiba" one 4h to the. 
aid Line. « .Linesg.” a oe Ley cis | 
$row. the, begigning. of- Line-to-  } 
_ ic's 32, phe 4th cermotipro- 
plied by 4, - Or ſhorter thus ; 
.the 2d, term (Lateral raked), ro the 1. 
> (Par aet Kt), fois the.3d term (Parallel 
[in)- '4, to the 4tb'term (laterally meaſured,” 
, the Produtt as before.” Or thus; .- 
the Lareral 4co the Parallel 15, counted. for 
rx Paraltel $to 329/Wbefore,” b 


| 3 01Þ'R-O/BHH 2 
| To Svide "by t the Line of 4 Lints on a Seftor, 


Thr Analty or Proportion is this > Ly 


— So 


\ - 


$ the Diviſor 3s to.1, {o is the Dividend to the 

{Quotient, ** Or thus,” . : 

'rhe Diviſor to'-the Dividend, ſo is 1 tothe 
" vl 


. Example. 
| ' ſquare Tards are in, 36 Res Feet 2 
£1 bo 'y eTaras. For itis thus, 
ois to 1; fois 36 to the Quotgent 4 4 thus ta 
weht by "the'Settor : * 
Lateral 115 to Parallel 9, © is Parallel 36 ta 
hh the Yards bs ragpend 


@- - 


" in 
C - 


BY "IP "BR nos Nt: 54s 

” Ds! wotk/the Rule of 3 by the Line Al 
'0r-ant0.3 Numbers given, to ns 4 
cat Proportion. 


| ' The Ha þ | 1a 
'$ the 1f term is tq.the No rem; isth 
, terih tothe 44 term; requized.-+ 7 © 41" 
Example 1. 
” the Diameter of a Circle be 14 oder 
the Cireumference ? . Anſwer: 44 Inches. 
Proportion is this ; '- . 
As 7.to 22, ſois the Diameter/14 to 44. the Git 
cumference required ; by{Se#or thus wrought ::- 2 
As Lateral 22 to Parallel 7 ſo is Parallel 14t 
\ . Lateral 44, the Circumference of. a Circle whoſgh 
Diameter Is 14. ae] ?) 8 
Example” 2. 
If a Plankor Board be 1 5 Tnches "NP; and 2:0 Fay 
long 5 How many Feet us in u#t? Anſer, 25. Fog 
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-/ Lateral 25 Feet, the Content of the Plank. . 


Example 3. 


A Ship being i in42 d. 20 m, North Leticads, j- ab 
© N, E. by N. 104 Leagues : I demand the Latitude {0 
3.4 LY and her ' pros from the Meridien ? 


fl. IR 


4 "oe 


{The Canons or:Proportions are theſe; © - 

5 Rddins,co'the Diſtarice ſaid; ſo is theSine 
e-Coutſe t 'the Departure frotn the Meridian. 
WT hat iss by the Sefor-thus 3 
Lateral 104 Leagues, (from the Line of Lines) 


rabel Sine of g0'd, fo is Paraltl Sineof 33 d:. | 


), Che degrees of the Courſe from the Meridian) 


tral 58 Leagues (on the Line, of Lines) the 
ture from the Meridian: 


4 


_- 


we, lf 104 Leagues, taken Lateral, be trouble- WR 


-to fit Parallel in Sine of 96d. then take its ' 
or quarter Lateral z and the Anſwer will be . 


"Þrdiogly its balf or quarter : 'as bere, if you 


24, the/half of -104 E; | the Anſwer would'be -- 
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| plement of the Courſe tothe Difference of La-: 
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| NMandFonftea 
La Barmudos 

Behama 

Teavis . 

Siguatry 

Guarag- 

-- JGuanim® 
| Triavgulo 


| -JGuanahimo 


[Mayaguana 
Cacos 


p-- Amiana 


INagn 
Yamatta 


Samane 
Framk = 
+ JJabaqua 


Se. John + 


Se. Cruſe 

An villa | 

| artin 
: Bartholomevw . 
Barbada 

\ntepo 

7 elleda os 
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| La LL Longitude, 
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13 30. 
13 10 
1 12 
Point de Gallera io 45 
| Granada 112 "10 
{ St. Vincent I2 
4 Þ Svardatopa - [16 
1Monſerart 16 
{Mevis . -/ 17 
{$; Chriſtopher Ly, 
Wand Blanco S413 
Margarita 11 
I ortoga Il 
1; d'Orchita 
and Aves 
KF Boniaire 
Queriſa 
Aruba 
$Eaſt-End of Hiſpaniola I 
Middle of Hiſpaniola _ | 
Weſt-Endoof Hiſpaniola 
Eaſt-End of Jamaica 
| PortRoyal 
Weſt-End of Jamaica 
The Eaſt-End of Cuba 
The Middle of Cuba 
The Weſt-End of Cuba 


p 


| nc FEASs - "lit | - 
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Names of Iſlands. Latjcad C. Longrad 


+. |Caimanis 119 

- {Grand Caiman 19 
Stantavilla 7 
Moſquito | I 4 
Guanabo 16 

- IGuanabima' * 16 
: [Lair J 19 


Laſalleiranas | 22 
'Fifland Delas _ 23 
Abtato 25 
| Labarmaia \ 122 

Iſland d?Arenas 22 
I'Zarka | 20 


Iſland of Providence © | 13 
St, Andrea : I2 


Katt? 
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wrirude and Longitude 


OF 


[PLACES 


Latin and Longitude are two primary Aﬀecti- . 
yons of the Earth : By the help of theſe two. -. 
* | the Geogropher ſtrive to repreſent the Parts of 
xrth, that they may keep ſymetry and har- 
| y with the whole 
witude is an Arch of the Meridian, comprehend- 
Ferween the EquinoCtial and a Parallel. But Zon- 
F&& is an Arch of the EquinoCtial, intercepted by 
Meridian of London, and the Meridian of apy o- 
lace. 
Þ the exact ſettling of Latitudes, we have'ma- 
ſoſute helps ; but the Longitude of a Meridian, 
t which hath, and ſtill wearieth the greateſt 
ers of Geography. | 
Whave endeavonred to ſettle the Longitude with 
Wuch exaQtneſs as poſlibly'] could : for I not only 
ulated according to the Latitude-and Meridian- 
ance of each Place from the Meridian of London ; 
b k Meridian Diftance I obtained from the exact... 
{Feogr aphical Charts extants, but Iconſuteed 


; konings of $kilful and able Mariners ; 5 
mhew | 


A. ig © ”d. Ae Reflifed. 6 
No ig ws any difference, | compoſed ith ; al 


' Tra: Art and Reaſon; 


r inſtance ; | had from Skilful and al b F | 
ers, upon their long experience, the Ms 


1 p. 5 -Diltance from Barbadves to the Lizard + Acco 
+ 2 to which 1 haye ſettled the Longitude of all che 
© nent Places in the eſt» Indies. 


And for the ſettling of the Longitudes of” thi 


F "ces in Eaft-India, | conſulted Obſervations off 


ſes both Antient and Modern, , as in 161 Paj 
Harmonicon Celeſte, the Difference of Meridia 
tween-Goa and London, is 5 h. 4$ m. and. Mali 
London is 7 h. 19 m. My Table bath the for 
theſe 6 k, 6 m. aod the latter 7 h. 23m; 
rence between my Table and the forme?: of 
Obſervations is-18 m. and of the. latter is 

which Difference may be born wichal. | 
' Note 1. Ido begin the Longitude at the Met 
of, London, and increaſing it on both fides t 
Meridian ; that is to ſay, both Eaftward i 
ward, and terminate at 180 deg, 

> 1 "Therefore (according to this account) a 
ces on the Eaſt fide of the Meridian of London, | 
Eaft Longitude : and on the contrary, all's 
Weſt fide of is, lic in Weft Longitude. 

3. If a Ship be in Ef Longitude, failing t 
Eaſtward, the Longitude increafſeth'; but ſailis 
the Weſtward, the Longitude decreaſeth. 

uy And on the contrary, If a Ship be in Weſt. 

then ng, to the Weſtward, the 


* {aling to the Eafward, it c ie 


[y z 
. ' 
- 

. * 


"y Take n notice: "ASrarbog Þ 
Sud ometh _ lan hbfart | 
taht vir and AsItY a0 - gc 
2s Faſt Ih he Sun comet hraffe Hour 
6 To the Meridian {ang gd he 08pt | £O the 


lian of London: If in 30d. Eaſt LongiſMds, then 3 
IM ſoonet,, if 45 d. three og d onery if -.5 
ur-Hovrs ſooner, if 75 d. five 3s ſooner; '/4 
d> fix Hours ſooner, if 1954. Even Hours $8 
boer-; and © you ma yqyaron for __ other Longi- 
on the contrary, ah thoſe Pl aces that liein 3 
wde, the Stn or Star couterh on their % 
er he is balk the Meridian pf, a Þ 


of 
# 


The Diferenc of "< "PE between any two 2 
Places. 22 


be och Plsces be in E aft of in Weſt Loggitade, wt 
rat the ldfſer Longitude out. of the gr grexger, , and 

Remajoder is the Difference of Longitude.” 
ON Flere bein Eaſt Longitude, - and The other in 
f hong together,” SI their Sum is the Dif- . 


beets . 
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